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GROUP OF BASE SEQUENCE FOR HLA-DR TYPING AND HLA-DR TYPING 
METHOD USING THE SAME BASE SEQUENCE 

Publication number: JP6090757 (A) 
Publication date: 1994-04-05 

Inventor(s): OBATA BUNYA; KASHIWAGI NOBORU; ABE AKIO; MIYAKOSHI TERUICHl 

Applicant(s): KITASATO INST; MITSUI PETROCHEMICAL IND 

Classification: 
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Priority number(s): JP19920224432 19920824; JP19910212472 19910823 
Abstract of JP 6090757 (A) 

PURPOSE:To provide the subject new oligonucleotide probe useful for gene-typing of HLA-DR antigen. 
CONSTITUTION :An oligonucleotide probe for an oligonucleotide nucelic acid base sequence, e.g. A3 
(GCCGGGTGGA CAACTACT), F10 (TTATGGACGC GTCTTTCCA), A1416 (AGCGCACGTT 
CTCCTCCTG), K1406 (GCACGTTCTC CTCCTGGTT), F30 (GCTCGTCTTC CAGGAAGTC) or F44 
(GAGCAGAAGC GGGCCGCG) capable of specifically crossing with a base sequence of an antigen- 
decision part of DR antigen, e.g. OA3, OF10, OA1416, OK1406, OF30 or OF44. This probe can be 
obtained by synthesis using an automated DNA synthesizer made by Applied Biosystem Co. and 
subsequent purification according to the denaturated polyacrylamide gel electrophoresis method. 
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L^ffltCfflV^diS^tfSHLA-DRStM© 
jtfc?*-f tf>4f©3&iirC**. 
[0 0 14] *aSWBHLA-DRttH©«fi? 
*-fe>ySfffc3fc»©fcfl*SDNAftft*Bfc« 

HBttfl^sffenaHLA-DRttHtn-p-r-sD 

©&KH?|J S^tHWre* 0 . fio4>ft < t "bto-Hi 
T»->*J:ttW«tr**#DNA*±rrt*DNA*# 



[0 0 15] *&> *%KttHLA-DRttMS3-H 

-rs«sE?ij©rt, ±Ewfn*©^'j^^i/*?i* 
©i«aws*tri^»«*Te©*iSTriiMrr*HL 

A-D RtnJS&n- H-T-5tt«E?«©ii«*j£ w Cfc-5. 

(1) W*HtDNA#'J;*5~ i?#SETiC jj-'JrfSiH/ 

HLA-DRS3-Hf5?6fi#cDNAS7--;i/t, 

(2) 7--)VLfcDNA&1ammVT-7<5'(°?-' (2 
Xf»3>3t (3) (1) *±tf(2) fflXf^ti 

[0 0 16] Sfc. **WB«MiBSt9y*7'f 

a whsbk. see. aftowrrunoa 

«2?Sre&S. Sfc, *»WttlMMBK*ft5$*i-7-f 
yh-7*J;tf/**W4«*. 56fi. B3fcfflWt*n*> 

©a«ftaci,ii*«jiTMisnTt>*. *«v>Bft 

a> HTfr &v>±B»*1*n*»lcB«©:*U i^^W H i 
A-f ^ if— >a >£-t*s c iftWHfra±E« 

[0 0 17] *5M»4J:BKe«©*»J^5t^l/ 

F P R 1 : e»»9 6 5 (CEtt©ttWIXe9II 
DR 0 AMP 1 : 8B?IJ#^6 6 £ett©ttfttt£En 
*«MttHLA-DRKW©*fiW«fK>ir* 
50 fx* 3 & » KD N AJWiKJSftff ft 5 fcicffiffl t5 fc© 

>. d GTP, dCTP. dTTP, dATP*«fctf± 

[0 0 18] S&, *5IWtt±BB«©*Ui5tjrl/* 
? H^n-^K:iWBDNA*/W yj >a 
*«BK:ttffl-r«"b©*C»'3T, rh7/WV7>t- 

xg i v->^75>'raKK^h | J^A. t>a;^ 
«. PSH'/WHW-hyW* *^>J^-DNA*-ttf 

Wi±EEiE©*U^5<i'l'*5 1 l ? ^n-y«#:©D 
N At A-f ^'J 9< > a >a*fc*©ft#C«fflf 
Sfe©7?*t3T. f h7/^7>€Z9A, X?t-> 

j?73>ia»K^hU^A, t>a;H^«, Hx->;« 

[0 0 19] *&, *SWtt±EE«©*Utf5i^l/* 
±EE**U^5<^l/*5 1 H^7'f7 
- ±GGtt©fl«ME©n. K*>J^5ti'l'*?H^n 
50 -7*^*&<i*2«H±©IMWW»S&*!:i 



11 

*W»frSHLA-DR«K©«firF^t;>yffl© 
*RWtt±EB«<oK**y 

^■K-^3>ffl, A-f^yy-f-K-^a>a©ft# 
^B-»ftjnitTii«an«::tsi»«traHLA- 

DRttBC©«fc?*''f If >jfJ8©*aE*y 
[0 0 2 0] *&. fc^ttHLA-DRiftBMHtfirF 
*"flf>y«fT&3K:KL, ±e£Eft©tt£EailF? 

©1431* v h&%> ^H*BE+ s» h £ E fc 
tf * H L A - D RffiM©*€r? 94 V >^©*^T& 
5. *K*»WK«aHLA-DR»T*3-l«-raa 

rows. 

[0 0 2 1 ] *5!iaK^5HLA-DRS3-HTS31 
^©lftffl8Mfcfc*3T«DNAttSEHtt. jfilRfH 

*ifftfn**«©naaE?nr**. hlab«©«£ 

^UrtftH 1 KiSm Cffl«t"©DRB««C*aiHW 
fM**3tf*SEflffl+frS1««fcE5»MU*« 

-r tf>^ra*s^iigtu&©-c i »5. 

[0 0 2 2] yn-r/CHLT 

s«t, S7n-:rmte©fflfc7gfc©3SdEJ&&ti«« 

T, IEfc««anTV»*DRB«fiW)«+ODRB7 
l^©*«U5E*l«MfcLT, ^©ilgE^Sft 
JW9fcEJI£*WtU 8«K»&&«ttXEn«tttllir 

[0 0 2 3] cftBOtf-Urf** Ht^Hr/u-:/©* 
HEM*. »45^<*av*©*y^i'i'*?He« 

fflU a5«#<©DRSS|^j£Tt«J:5fc, 

*y * i/^-g 1 D-^t#«fl9D r BSft©fflT 

S/^©5 1 ^>X&M5"f<fc5t3—T>f 
* <k h 5 > P3SC&8*f*i LT®& 

M&EWftMll/&. CfflJ:5fcl/TWil/ft:*'J^5t 
* k*^ P ^ n-^oWWESWSaTKJWfrr*. 

oa 3 : mnm^ 1 ett©ttBg£E*i 

OF 1 0 : E?tM2ett©gft££En 
OA 1 4 1 6 : B*re3Btt©ll«tt«9l 
OK 1 4 0 6 : E*l#*6 8 !3«©$6Sfig E0J 

of 3 o : mmm4m<Dm.mmmm 

O F 4 4 : E#l#*f 5 iaii©«BI«3£E^J 
OF 4 5 : EM#3 6 E«©SK«»E5IJ 
OF 8 6 3 : £*W9 7 E*©#WftSEH 



') #1^6-9 0 7 5 7 

OF 8 5 1: E78##8iB«©$!&iS£E*l 
±E©JSSE?«*ttffl'rafc»©^ 'J rf* 9 V*=? Y~f 

A3 :mmm9wmmmm.m¥i 

F 1 0 : E*l**l 0|B«©«»iiSEJiJ 

a 1 4 1 6 : mnm 1 1 mmmmmmm 
k 1 4 o 6 : mmm& 9m<ommmm\ 
f 3 o : e?ij## 1 2mmmmmi 
f 4 4 : i smmmm&mi 

0 F 4 5 : E?J#^ 1 4 f 3«© WMtUeGM 

f 8 6 3 : e?j#^ 1 5 mmmmmmm 
f 8 5 1 : bh»*i 6 mmotmmm! 

±0. TE©»«^©WJfc&«Mfcfr*.SJ:5fc:tt9 

£. 

A3 :E5«#^9fcia«©^ll«SE?lJ :B1*0 

301, Bl*0302 

F 1 0 : E^J#^ 1 0 £Ett©*tttt£EH : Bl*l 
001 

0 A 1 4 1 6 : m\m 1 1 CEtt©*K&£EH : B1*0 

302, Bl*1402, B1-JX6,B3*0301 

K 1 4 0 6 : m\m& 9 eEBeWMUHSI : B1*0 

302, BM402, B1-JI6,B3*0301 

F 3 0 : 1 2 ££ft©fflMtSEai : Bl*l 

103 

F 4 4 : 1 3 ££«©*Ktt£E?t : B1*0 

401 

F 4 5 : mim 1 4 tC|B«©^iliiSE^J : B1*0 
403, Bl*0406, Bl*0407 
0 F8 6 3 :E^»?15ICEtt©ttBttS£H:Bl*0 
102, Bl*1201, Bl-12b,B5*0201, B5*0202 
F 8 5 1 : E?>J#*t 1 6 \zm.vmm.m&\ : B1*0 
101, Bl*0102, B1*0103,B1*0301, Bl*0302, B1*0401,B1 
*0402, Bl*0403, Bl*0404, Bl*0406, Bl*0407, Bl*0408, 
Bl*0802, 81*1001, B1*1301,B1*1302, Bl*1402, Bl-JX 
6.B1-PBV, 83*0201, B3*0202 

*A©HLA-DRSiK©ae?4"f fcf>^©&t£3 2 

9 RS*5£tfDRBS£lBJ?5;:i^trT?&-3&. 

of i : e?>j#*i i iffl&ommwmi 

OF 2 : B9D»# 1 8 E»©tttWHH»9 
OF 3 : E?J#^ 1 9!Hfs©$BS&£E?iJ 

oa 3 : e*i*9 i mmmmmmin 
o f 4 : b*s#* 2 o mmmmm mm 

OF 7 : E*tJ#*f 2 lia«©tgiSii3E*J 
OF 8 : 2 2fB$©$Bl££E$lJ 

OF 9 : E3»J#^2 3f3*©SS6«SE^J 

of i o : mim2mv®mmmm 

V O F 1 1 : E?lJ#^ 2 4 tB«©^HitSE5!l 
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of 1 3 : mm 2 smmmmmmim 

OF 5 2 : mm%2 6 Em©$iStigE?fJ 
OF 5 2 c : mm 2 7 E«©;|S$iS»E?iJ 
OA 1 4 1 6 : &m*3W*<DWKati&ffl 
OF 5 3 : B*»f|2 8 E«©&HfigE?*J 

of 1 2 o : mim2 9mm<»®mmmi 
of 1 2 1 : mm^3 ommmmmmm 

OF 1 2 2 : mvmns 1 E«©$BS£*E£I 

OF 1 2 3 : E5«^3 2 EftOtftBttSEai 

O F 1 4 2 : E?>J#*f 3 3 E«©$gg£gE?lJ 20 

OF 1 4 3 : B*»*3 4E*©MSg£[3E?iJ 

OF 2 2 : E?»#^3 5 Gftettftttieaf 

OF 2 9 : B*#*3 6 E«©$8liI£E*>J 

OF 3 0 : E?J#^4E«©$il&IE?'J 

O F 4 2 : m\m 3 7 GKOttftttXEH 

O F 4 4 : m\m 5 ett®«RjKXi!9l 

O F 4 5 : mm 6 lE^CD^SSE^J 

O F 4 6 : EHM 3 8 G*®*Ktt2£*[ 

OF 1 4 1 : gB5iJ#^3 9 Gtt®8flt££ E?!l 

OF 1 5 8 : E?J#^ 4 0 EftOgflMkSeH a? 

O F 8 6 3 : E^J#^ 7 E«©$&ggE#l 

OF 8 5 1 : E5!ISHt8Em©&lt8SE?IJ 

[A] 

f i : mm a mm<nmm^m\ 
f 2 : mm* 2mm<Dmmmm\ 
f 3 : en** 4 2mmmmm 

A3 : E*tJ#^9E«©&BIJ&SE*iJ 
F 4 : EJ*J#^4 4Bfc©£86i&SE?IJ 
F 7 : E?J#^4 6G*<Z)tftKttSE*l 

f 8 : mmm 4 6 mmmmmmi 30 

F 9 : BB?«^4 7 EttOgBttSE*! 

f i o : mimi ommmmm 

F 1 1 : E*|**4 8Ef<©&g&iIgE?iJ 
F 1 3 : E*!I#<M 9 E3£©I*1S&*E?1J 
F 5 2 : E^J##5 0Efc©&88figE?iJ 

f 5 2 c : e?>j#^ 5 1 mmommmm 
a 1 4 1 6 : mm 1 1 mommm^mm 

F 5 3 : E?!l##5 2e*®mttt2GH 

f 1 2 o : mims 3um(ommmmim 

F 1 2 1 : E5U#^ 5 4 E«©&S&fi£E?iJ 40 

f 1 2 2 : e?ijs^5 5mm®m.mmw 

F 1 2 3 : E?B#^5 6 ettOttftttffi&V 

f 1 4 2 : mim 5 7I2«©^bssse^j 
f 1 4 3 : saure 5 smmommmm 

F 2 2 : E^iJ##5 9fBft©SHfiSE^J 

f 2 9 : mmm 6 0 Ef&o&isiigEaj 

F 3 0 : mm 1 2 Effc©$S&£gE?iJ 
F 4 2 : m\m 6 1 GttoWKySEH 

f 4 4 : mm 1 3 Eft©&n&» tm 

F 4 5 : Efl»l» 1 4 Efc©^HS*E^J 50 



#ffi¥6-9 0 7 5 7 

24 

F 4 6 : mm 6 2 |2fc©^iSiiSE?iJ 

f 1 4 1 : mmm e 3E«©$ig££s?!i 

F 1 5 8 : B&|*96 4 Efc©$l£Jt£E*lJ 
F 8 6 3 : B*l*9 1 5 EftattWKSEH 

f 8 5 1 : e*«^ i smuofflmsm 

[B] 

mmmm 1 s li^kttffs&ai* 

«ttfE5«»f*97SSE?l»l*l 6fc*Ufc«jBa*'J^ 
Jtj'W*3 1 HDNA^n-yft#0±Ea [A] CEft 

[B] fcE»Lfc*iJ^5t^l/^PTr*«DNA^n 
ttZHL A©D R^-f tf>^ffl©^7 p D-^?®ffl 

[0024] j:ns©:/n-7Sfc«yflT&£. jbi«* 

»fc*«*nfcDRS!B, ±E3 2a©^U3f5?^l/^ 

^H©«^a<i:'b— oTBtttLTWjeati*. * 
&. *m&iiBDiMittfc#5DRBi!©KiAy£tt- 

&©# U =f 5t £ Vtt FS5 W*t U =f 5? * I/*? H © 

12b> DRB1-14C. DRB1- JX6&i:^< 
^3*©D R BaoaiMraMfC A¥ "CSSftaPWMt 

DNA7n-7#ll£?gSDRI!£i»»TE«L&. 
[0 0 2 5] F 1 : E?l|#*t4 lK*©:RK£gE*l : 
D R 1 , B 1 * 0 1 0 1, Bl*0 102, Bl*01 
03 

f 2 : efj#^ 4 2 mmomm&m d r 2 , b 5 

* 0 1 0 1, B5*0102. B 5*02 0 1, B5* 
02 0 2, (Oba t a F. , Abe A. , O 
hkubo M. 5, Hum Immunol 2 7 

# 2 6 9H-2 8 4M 1 9 9 0^) 

a 3 : mmmsmmmmmmm (f 3 : mmm 

4 3BmoMHmm :DR3, B 1 * 0 3 0 1. 
Bl*0302 

F 4 : m\m 4 4 E*©tK*ttSEai : DR4, B 1 

* 0 4 0 1. B 1 * 0 4 0 2, B 1 *0 40 3, Bl* 
0404, B 1 * 0 4 0 5, B 1 * 0 4 0 6, B 1 * 0 
407,B 1 * 0 4 0 8, (Obata F. , Ab 
e A. , Ohkubo M. £>, Hum I mm 
unol 27m 269H-284H1990^) 

f 7 : em#^4 5 mmmtmmm d r 7 . b 1 

♦ 070 1, Bl* 0 7 0 2, 

f 8 : mnm 4 6 mmmmmmm d r w s . j 

X6, Bl*080 1, Bl*0802, Bl*080 
3. B1-JX6, (Abe A. , I to I. , 
Ohkubo M. 5, Immunogene t i c 



(9) 



#g8¥6-9 0 7 5 7 
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s 30#422H-426S 1 9 8950 

f 9 : mim* 7mm(ow.mmmm ■. dr 9, b 1 

* 0 9 0 1 

f i o : m$mn i o mm<Dmmmmmm :dr w i 

0, Bl*1001 

f 1 1 : m\m 4 s mmmmmmmm d r w i 

1, B 1 * 1 1 0 1, B 1 * 1 1 0 2, Bl*110 
3. Bl*l 104 

f 1 3 : mnm 4 9 mmmmmmmm :drwi 

3. DR4-DwlO, Bl*0103, Bl*040 10 

2, B 1 * 1 1 0 2, B 1 * 1 3 0 2 

F 5 2 : mm*% 5 0 ie®©gC§l&gSE?iJ : D R w 1 
1, DRwl2, DRwl3. DRwl4, J X 6 , D 
R3-Dw3. B3*0101, B3 * 0 2 0 1, B3 

* 0 2 0 2, B3 * 0 3 0 1. (Obata F. , 
Abe A. , Ohkubo M. Hum Im 
munol 27i 2 6 9JJ-2 84H 1990 
50 

a 1 4 1 6 : mmm 1 1 m.<»mmmm& m/ 

»5WiK 1 4 0 6 : ^#-^6 mW.V>mfc J &&WM 20 

(f 5 2 c : m\ms imm<Dim&&mm) ■. dr 

wl4-Dwl6. DR 3% J X 6, DRwl3, Bl 

* 0 3 0 2. Bl*1402. B1-JX6, B3*0 
3 0 1, (Obat a F. , I to I. , I to 

K. Immunogene t i c s 32^ 

3 13H-3 2 0H 1 9 9 0S0 ) 
F 5 3 : BE^J#^5 2W&OmW!&m.m : DR 4, D 
R7. DR 9, (Ob a t a F. , Abe A. , 

Ohkubo M. , Ito I., Kanek 
o T. , Otanl F. , Watanabe 30 
K. , Kashiwagi N. 5>, Hum Im 
munol 2 7f 269H-284M 1990 

50 

F 1 2 0 : mm 1 ^ 5 3 W%<DWmMmm :DRw1 
2a. DRwl2b, Bl*1201, B 1 - 1 2 b. 
(Abe A. , Ito I., Ohkubo 
M. I mmu n o g e n e t i c s 3 0# 4 

22H-4 2 6H1 9 8 950 

f 1 2 1 : m\m 5 4 m.<ommmm :dr w i 

2 a, B 1 * 0 8 0 3, B 1 * 1 2 0 1, (Abe 40 
A. , Ito 1.5, Ohkubo M. 5, I 
mmunogene t i c s 3 0# 422H-42 
6H 1 98950 

f 1 2 2 : mims smmmmmmmm ■. dr w i 

2 b, B 1 * 0 8 0 1, B 1 * 0 8 0 2, Bl*110 

1, Bl*1104, Bl*12b, Bl-PEV, 
Bl*1601, B5*0101, B5*010 

2, (AbeA. , Ito I. , Ohkubo 
M. I mmun o g e n e t i c s 3 0# 4 

2 2JJ-4 2 6H 1 9 8 950 50 



f 1 2 3 : e?ij## 5 6 tmmmt&mm : J X 6 , 

DR2-DW22, Bl* 1 6 0 2, B1-JX6, 
(Obata F. , Abe A., Ohkubo 
M. 6. Hum Immunol 2 7# 269 
H-2 8 4H 1 9 9050 

f 1 4 2 : mim 5 7 mmmmmmm d rw i 

4c, Bl-Uc, (Ob a t a F. , Ito 
I. , I t o K. Immunogene t 1 

cs 32# 313S-320H 1 9 9 050 

f 1 4 3 : mmm 5 s ia«©^siiissB?ij :dr w i 

4-Dw9, B 1 * 1 4 0 1, ( Obata F. , 
Ito I . , Ito K. 6, I mmu nog 
enetics 3 2# 313H-320K 199 
0$) 

F 2 2 : 5 9 !Si&cD&ggi££E?iJ : B 5 * 0 1 

0 1. (ObataF. , Ito I. , Kane 
ko T. 5 Tissue Antigens 33 

# 5 5 0H-5 5 8H 1 9 8 950 

f 2 9 : mmm & o mmm&mmm ■. b i * o 9 

01, B5*0102, B5*0201. B5 * 0 2 0 

2, (Ob a t a F. , Ito I . , Kanek 

0 T. £>, Tissue Antigens 33 

# 5 5 0M-5 5 8M 1 9 8 950 

f 3 o : mmm 1 2mm<Dmmmi b i * 1 1 

03, 

F 4 2 : E*«#*f 6 1 Klfc<Z>&&&gffi?iJ : B 1 * 0 4 
06. (Oba taF. , Ito I. , Kane 
ko T. 5, Tissue Antigens 3 
3# 55 0H-5 5 8H 1 9 8 950 

f 4 4 : mmm 1 3 mmnmmmm •■ b 1 * 0 4 

01, 

F 4 5 : RJ*J## 1 4iB«»tSHS*Sa^J : B 1 * 0 4 

03, Bl*040 6, Bl*0 4 0 7, 

f 4 6 : mmms 2mmc>mm.mm : b 1 * o 1 

01. Bl*0102, Bl*0404, Bl *04 0 
5, B 1 * 0 4 0 8, B 1 * 1 40 2, (Obata 
F. , Ito I. , Ito K. 6. I mmu 
nogenetics 3 2g 313H-320H 

1 9 9 050 

f 1 4 1 : rnvmn 6 3 KmoVMSXBm : B l * 0 

701. B 1 * 0 7 0 2, B 1 * 140 1, B 1-1 4 
c, B 3 * 0 3 0 1, (Obata F. , Ito 
I . , Ito K. £>, I mmu n o g e n e t i 
cs 321313H-3 2 0H 1 9 9 050 
F 1 5 8 : E?8##6 4$ffi(DmtmmmM : B l * 0 
405. B 1 * 0 8 0 1, Bl*0803, Bl*13 
03, (Oba t a F. , Ito I. , Kane 
ko T. 6>, Tissue Antigens 3 
3# 5 5 OK- 5 5 8H 1 9 8 95*) 

f 8 6 3 : mmm 1 5 mammmm • b i * o 
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102, B 1 * 1 2 0 1. B 1-1 2b, B 5 * 0 2 0 
1, B 5 * 0 2 0 2, 

f 8 5 1 : m\m 1 6 m.ommmm : b i * o 

10 1, Bl*0102, Bl*0103. Bl*03 

01. B 1 * 0 3 0 2, B 1 * 04 0 1, Bl*040 

2, B 1 * 0 4 0 3, Bl*0404, Bl*040 
6, B 1 * 0 4 0 7, B 1 * 0 4 0 8, B 1 * 0 8 0 
2, B 1 * 1 0 0 1. B 1 * 1 3 0 1, Bl*130* 



I #H¥6-9 0 7 5 7 
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*2, Bl* 1 4 0 2, B1-JX6, Bl-PEV, B 
3*0 2 0 1. B 3 * 0 2 0 2 

^T. *lfc«fir?«*«tt«IIWl/TV»*DR*J:afD 

[0 0 26] 

si] 



F52c 

A14I6 

Kl 4 06 

F53 

F120 

FI21 

F122 

Ft23 
FI42 
FI43 
F22 



F158 
F863 
F85I 



ATAGATGCATCTTTCCAGC 
GTGCGGTTCCTGCACAGAG 
GTGGAGAACTACTGCAGAC 
GCCGGGTGGACAACTACT 
TACTTCTATCACGAAGAGG 

ATAGAAGAGTCTTTCCAGG 
TAGGTGTCCACGAGGGCC 
TGTGTGCAGATACCGCACC 
TTATGGACGCGTCTTTCGA 
GCCTGATGAGGAGTACTGG 
ACATCCTGGAAGACGAGCG 
TGTCTGCAGTAATTGTCCA 

GTTCCTG G AG AG ATACTTC 
AGGGCACG TTCTGGTC GTG 
GCACGTTCTCCTCCTGGTT 
GAGTGTGGAACGTGATCAG 
AGGAGGAGCTCCTGCGCTT 
GACATCCTGGAAGACAGGG 
AGTTGCTGGAAGACAGGCG 

GACCTCCTGGAAGACAGGG 

AGTACTCAGC ATCAGG CCG 

TGGTGCGGAGCACTGGAAC 

AGCGCAAGTCCTCCTGTTG 

TTATAGATGCCTCTGTGCA 

GGTCGTCTTCCAGGAAGTC 

TATCACCAAGAGGAGTCCGT 

GAGCAGAAGCGGGCCGCG 

AGCAGAGGCGGGCCGAGG 

GGAGAGGCGGGCCGCGGT 

AGGGCACG AACTCCTCGTG 
GGCCTAGCGCCGAGTACT 
TACGGGGCTGTGGAG AGG 
TACTCGGCATCAGGCCGC 



I, M-mre. Bt-MM, B1-JN9 



1M4B2. BI-JX8. 83-8381 



81-1281, Bl-12b 
383. Bt-1291 

sat, Bi-aeee. ai-tiai. bi-iiw, ei-ia> 



1, 81*182, BfWM, B1-WB5. 81-8488 



BI-8191, E 
Bl-1382. B 



[0 0 2 7] DRB17WW7A^DRB 1 * 

0403-DRBl*0407. DRB1*0404- 
DRB 1 * 0 4 0 8, DRB 1 * 1 1 0 1 -DR Bl 
* 1 1 0 4. £J;tfDRB 1 * 1 3 0 1 -DRB 1 * 1 40 
3 0 2©Bnr»»J^*t»*iJ^5l^l/*9 1 HK«fflT' 
fTfcK ^nSODRB 1 >®EM*5V»K73 

*0. £©»&©BW£C£<©DRB7WM;:&W 

*389ifcB*©©:* 'J =f J. t? VtJ- H C <fc 5 3"f t: yy 

[0 0 2 8] DRB 1 * 0 7 0 li:DRBl*0 

7 0 2»|^-fflDRB 1 H^-f >EW*»o-C*0. B 



drb ia©^7fttta©*aaDRfflti/TE«"r 

5. fiP^DRB 1 * 0 4 0 3*<tr;DRB 1 * 0 4 0 7 
ttD R B 1 * 0 4 (0 3/0 7) , DRB 1 *0 4 0 4 
*J:tfDRBl * 04 0 8BDRB 1*04 (04/0 
8) , DRB1*070 lSJctfDRB 1 * 0 7 0 2 tt 
DR Bl * 0 7 (0 1/0 2) , DRB 1 * 1 1 0 1 
*5itfDRB 1 * 1 104tt DRB1*11 (01/ 
0 4) , DRB 1 * 1 3 0 l&itfDRB 1*13 0 2 
«DRB1*13 (0 1/0 2) tWiyt. 
[0 0 2 9] DRwl 5g!8©DRBS!©R£KttDR 
B57WK DRB5*0 1 0 1£DRB5*0 1 0 2 
£;fr'J rf*? V*9 HoWStaWyff. C©«^fcttD 
RB5n-*XttDRBlD~*xJ:0 , bJ;D*lIttfc 
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2 


□ . 003 


B1 *0405 


DR4 


Dwl 5 


89 r>3) 


0. 131 


Bl *0400 


DR4 


0' KT2' 


27 (+3) 


0. 041 


B 1 * I 1 (01/04) 


DRwl 1 


Dw5/Dw' FS' 


22C+1) 


0. 031 


Bl *1 102 


DRwl 1 


Dw 1 JVW 


0 


0 


Bl * 1 t 03 


DRwl 1 


DW new 


0 


0 


B 1 * 1 20 1 


DRw12 


Dw* DB8' 


29 


0. 039 


Bl -12b 


DRwl 2 




9 


0. 012 


B1*13(01/02) 


DRwl 3 


Dwl8/Dwl9 


64 


0. 089 


Bl * 1303 


DR' 6V 


DW HAG* 


0 


0 


B1-PEV 


DR' 9V* 


DW PEV 


0 


0 


B1-JXQ 






17 


0. 023 


BUI 401 


DRwl 4 


Dw9 


29 


0. 039 


Bl *1402 


DRwl 4 


DW16 


12 


0. 018 


Bl-14c 






12 


0. 016 


Bl *07(01/02) 


DR7 


Dwl 7/DW DB 1" 


3 


0. 004 


Bl *0801 


DRwS 


Dw8. 1 


0 


0 


Bl *0802 


DRw8 


Dw8. 2 


28 (+3) 


0. 042 


B 1*0803 


DRw8 


DwS. 3 


54 


0. 075 


BU0901 


DR9 


Dw23 


99 


0. 142 


Bl *1001 


DRwlO 




5 


0. 007 


?5>d7 








- 0. 0005 
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33 34 





in- 










n-375 








0. 


066 






DR2 (wl 5+wl6) 


0. 


172 


0. 155 


o! 189 


DR3 (wl7+wl8) 


0. 


003 


0. 006 


0 


DR4 


0. 


217 


0. 243 


0. 236 


DRwl 1 


0. 


031 


0. 023 


0. 031 


DRwl2 


0. 


052 


0. 061 


0. 039 


DRwl 3 


0. 


089 


0. 039 


0. 032 


DRwl 4 


0. 


072 


0. 079 


0. 028 


DR7 


0. 


004 


0 


0. 004 


DRw8 


0. 


1 15 


0. 091 


0. 133 


DR9 


0. 


142 


0. 1 27 


0. 141 


DRwlO 


0. 


007 


0. 002 


0. 004 


DRJX6 


0. 


023 








0. 


007 


0. 113 


0. 100 



* * [«5] 





tt 




MLRgfttf 








3IHAOHW 


DR 


D 


n-375 


n-149-159 


DR1 


Dwl 


0. 066 


0. 075 


DR2 


Dw2 


0. 069 


0. 079 




Dwl 2 


0. 095 


0. 096 


DR3 


Dw3 


0. 003 


0. 014 


DR4 


Dw4 


0. 01 1 


0. 016 




DwtO 


0 


0. 013 




Dwl 3 


0. 039 


0. 006 




Dwt4 


0. 003 


0. 013 




Dwl 5 


0. 131 


0. 092 




DW KT2' 


0. 041 


0. 026 


DRwl 1 


Dw5/DW FS' 


0. 03 1 


0. 023 


DRwl 3 


DW I 8/Dw 1 9 


0. 089 


0. 055 


DRwl 4 


Dw9 


0. 039 


0 




DW16 . 


0. 016 


0. 01 4 


DR7 


Dwl 1 


0. 004 


0 


DRw8 


Dw8. 1 


0 


0. 003 




Dw8. 3 


0. 075 


0. 076 


DR9 


Dw23 


0. 142 


0. 056 








0. 328 



[0 0 6 5] &mm*yb<Dm 

±eLfc«k5lC. HLA-DR©*iJa"3? 
[0 0 6 6] feT, t&4 K>yfc«Sn*K«+5r 



«Kfr3ftiMB©K*, /W7U^f-tf-S'a>#(WB 
SJ:t8feiNifMj©»A, S9l©**S«fc-r$ft»© 

©mm. was*©**** «OE©*iiffcj8i«a 

l/*^ H 7u-7*&m t LT«©«ft©-aw> £flfc£ 

[0 0 6 7] IMM!©tt*il/Tti. PhotoGeneTM Nucl 
eic Acid Detection Systei (BRL, Life Technologi-es 
Inc.) , Southern Light Kit (Boheringermaihaim ) 
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cb-SWiDIG systemlM (Boehringer Mannheim ) SWC 

*wrai:t««T*a. *&s*£bT«, bio-bik 

7 P| J>^5 1 a-^ (BioPlastic Co.Ltd.) &<t?©77X 

(Corning Glasstorks ) &£©lt8Mf, PipetmanT 
M (Gilson) &£©#fiU£T5^£H^-y hfcitf 

(nXWftmZ) , &»lc*bSfg3£. it*. 

[0 0 6 8] fttliomiiBeBlzeCTftCSMfl? 

©*HR8TC**a«. ttSEIt©!««*«ClH«UT*V> 
T%gb3Ut&V>. 
[0 0 6 9] 

^F^n-TW. HLA-DRKH&a-HTsafi 

fflTSCtK^:?). B*Affl.»^Ktt, -5-0 9 7 
*T!H L A - D RJKJS©jlfi?SSi!»ltirt6i bfc. 

tt&ftS. &Cffijfo»KJ:S^k>^*fig&DR© 

s«a»T«j&***Kf;i*»!J!©:*-'j ^ ^ u*r v 

[0 0 7 0] ±IB©«fc5C. *S8Wfc.i:0*ttan.6* 

^ffl^tJffl^lSCiD, !Efc*r&fc«*rf*S©S!»** 

5. 
[00 7 1] 

5. &«U £nemil&a9J©£ffitt«niei8£ 
[0 0 7 2] 

muii] 

frUrfS^W^FH, Applied Biosystem ft (Foster 
City ) »©a»DNASJfcll*»il/rfc*U 

*U7f DATS FWMiJB!«fcJ:D»«bfc. 
[0 0 7 3] P T-©**E5UHKC«ft3 

nrv»*TB©2«HT?»a. 

FPR1, DR |3 AMP 1 

tU^^W^H^n-^ort, HT©»IME 



(19) #ggsp6-9 0 7 5 7 

F2 2. F2 9, F4 2» F158 

F8, F 1 2 0, F121, F122 

F2> F4, F123. F52 

F46, F52c. F141, F142, F143 

IM>*U dxir H:/n-:/ttIEfc«&snTV>* 
D R B 7 kArfDiOB&ICtte T^fcbfc. 

[0 0 7 4] 

[HIS0J2] 
4W»*6©SMS#DNA«DJBR- 1 
KJ 1 5 m l©t r-»iiJil*SViSPE5te^ ($2 8 0 0 0 
ffl©M»*£&> £5 0 0w l©TESt»ig (1 OmM 
HJXiM (pH7. 4) , ImMEDTA) \ZtkM 
b. 10M, Iy^>F^7tt«*±aK>»IHitffl 
W 1 3 0 0 0 r pmT&MHibft. *«MMI. ± 

?H8t£jfeO£o> smmmhft. ccesoowi 

®TE««*ftJH*TJ:<ai#U S#WSiI2 

a#ttft&abfc. r©»fp*9i«*2iaffK * 

fcfiMMMtk:. 5 0mMigfefrU72^ lOmMh'JX 
a? SK(pH8. 3), 1. 5raMlft??^y^A, 
0. 00 1%-t?7?X 0. 0 5%'M->2 0. 10 

«3«. 5 6"C-e4 5#EJ&S-&, S5fc5»ffl»Jt* 

#T-eM®Sbm *«^Ta»bfc„ ^©gi. ft 

It. r©±«a*6 5 tf 1 £80, ifefiftDNAflHSti: 
bTPCRE&bfc. 

[0 0 7 5] 

[»3] 
30 *#*>6©Sftfi»DNA©fBR-2 

l OmMhUXSK (pH7. 4), 1 0 OmMSMW- 

HJ7A. lmMEDTA*6ft«aHSl 0 0^ lfc^ 
WXKhJU. 5mg, 10%SDS25/il£ 
fltlAT, fcr-©/RSi»IStt, HE 1 0 OmgO^nr 

~4 5#RJS3*. SSi'9 5'CCl 0^HAMltt9b 

fc«. *&<p-?ii&bfc. sjtwicwst 

H«fc»WS* bTS&fi&D N A S*&±flWEft#&. 

40 CRfc&bfc, 

[0 076] CJttJffJl] 5 Ofi l©]fil$£5%EDT 
AKK5 0 u 1 tiWb. 5 9H%Kfll C*W*tH 

wt*2 o o w i swultwih/. 5mmm 
Tx-Mmymirz. nznrc®mzmtmm\zmft 

HbT. ±iSSS&S®bfe. H©±?i»i5 4 0 w 1 * 
W0, Jftfi*DNAJWKibTPCRfc«b&. 
[007 7] Cftti!M2) 5 0/tl©kHitiftft55BE 
DTA@^5 0 a 1 KftSU ^ffiiHSatSSWfSta 

50 ittp (2 2^-e?) ejiVJT, a^^©fflbAn§5 
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ftmnts.-orc. £©m, 5#mMft#TT2n9iMaais 
ft. mnmmmmmi tmm\zmmmhx. ± 

[0 0 7 8] CJtiJM3] 1 0 Om lOjftJS*. *1 0 

on istf5%EDTA5 ow i & 

@#:$lSt£0. 0 5%©ynx-hP4 0©*^iS2 0 

0 At 1 £**U 5#fIiI»l*&frTTMMSLfc. ft 

bfc. r(D±flHK»&40tf ItSD. &fi&DNA$ 
®tVTPCR\Z§iLrc. 
[0 0 7 9] 

[ftJM4] K*9 l >ft-2 1-dUTP»«B1-«# 
U*9— tff-i-f >'J7^3/a> (PCR) ftJcStf* 

10XPCRlfI(2 0 0mMb07fiS, 
ISmMMgCl, 2 5 0mMKCl, 0. 5%Twe 
en20, lOOjig/mlBSA) &5m1< 2. 5 
mMdATP, 2. 5mMdCTP, 2. 5mMdGT 
PS#4U1, 1. 5mMdTTP*l/il, 0. 5 
mU\*tf->1k-2 1-dUTPSl. 2 5 Ml, 10 
MM7"5'f?-« (FPRlTXT-tDRflAMP 

1 •??'C?-(D%mm£®ffi § i w i , stm 2 

V»T#3tDNAlWtt6<tl, 3&lC*ftH6l,±|gg 
£49Mlib&. £©«£»& U 9 5"CfcT5^B 
MftU Sil(Ci5:B?&aiLfc. r©»C2. 5a^h 
/filCOTaq. DNA tf U ;» 5>— WW 1 xt 1 MD 

4 0 u 1 ©5*9Jl*-f;HMll/fc. 
^ffltSASTECSPC-5 0 OSflMU PCRS 
SOHfrsfc. 

[0 0 8 0] PCRK*tt**»©EJ6tt5 5'C'C2fl' 
HQ, 7 2 < CT3#fS©&#T, 2BB£Ut2 9H£-?tt 
9 4t:t5 0#, 5 5W1M, 7 2 <CT 2 #[«©:£ 

3 o m a a 7 2 r: 3 w& <nm~zft s ft. 

S5 0 (i 1 i0. (1 Omg/di 

1) 1 n 1, SMlfflfcJ-MJtfi. (pH5. 5) 5:5 At 

1, x^-^ties/t i«au UWbfcftfc-2 

0tJ-C3 OSHaftSLfc. ?&ai^5»M1 2 0 0 0 rp 
m©*#T?a<>U @^it8Ji»£*§/fc. *&fl3WWC7 

o%x^/-;vsfinA. HflHtaMff «%t» u-e«>«. M 

>fl5Sn&DNA*6&*H38«ftl 0 8m 1©*K» 

»u dnajm»«o. 0 lus/u immm&v 

ft. PCRCJ:«£jftDNA©ft3ttDNA|tK80 1 

[0081] cifcK^i 4 ) mm 4 k*v>t*im! 2 k 

*t»T»6nfcDNAWI©«toDfclfciMll lt*WT 

#sn3tDNAaws«yiL&BWH43as«!4 £n*c 

««« Sftf , Jt&0J 1 fc*V»T»SnfcD N AJWB* 
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[00 82] Ufcttfl 5 ) S*f}g{S|4 C^^T^IW 2 fc 
*l>Tft6nfcDNA»«©fW>DCtfclW!2C*^T 

#6n&DNA»«s«ffli/fcanHaidi[«i4 tmm\z 

WPLfc. *©<g£, TJn-xWHtBlftrOF 

awasnr. fl*mfcfc^T#sn&DNAjMBt 

[0 0 8 3] UttM6) Mifl4fc£frvr%Kff2K: 
*V»T#6nfcDNA«HK©ftbDfctt«W3te*V»T 

10 mnrcDNAmzmvtzmnnMW4tmmz 

8ifl*L&. *•©*§&, 7#n-x^Jl/miifll£A'>F 
*S© 6*1?. Jtttfl 1 C*V»T»6n&DNA»«tt 

[0084] 
BUMS] 

1 4-dATP£®ffl?5PCRfcJ:£tf 
*ft#6 0 m 1. *»«2fc*t>Tll6n&DNA** 

« 5 m 1 s^*, $ e tcifift* u -5 a, h u zmm® 

20 WL (pH8. 3) , iHt^*i"}A. if^X dG 
TP, dCTP, d TT P, d ATP, lf^9 L >- 1 4 
— d AT P, ^>hDNA#'J;*7-i£ 
(NEB&S!) ©»££&* 5 0 mM, 1 OmM, 1. 
5mM. 0. 0 0 1%, 5 0mM, 5 0/xM, 50/i 
M, 3 OmM, 12/iM, 2 0«M, 0. 0 2u/m1 

h//tl(Z)Taq. DNA #U * y— tfME 1 M 1 & 
Dn*.Jt#L&&, 40m l©S*9A'*-f*«*il/ 
30 ft. £©*£ASTECgPC-5 0 0§ffifflU PC 
R*3 0@fr3fc. 

[0 0 8 5] PCRfc*tf*»ffl©R«»45B , CT2»' 
ffl, 7 2 < CT3»M©^#T. 2@B£Ut2 9@£-Ctt 
94-C-??5 0tJ». 5 5W1M 7 21TC2»m©* 
ttT?, 3 0@e«7 2t3»M©*#-T!ffr3&. KJfc$ 
£50m 1 tO, *0.jrU3-y> (1 Omg/M 
l) 1m1, 3 MttK± h U ^ A (pH5.5) S5n 

l, x^/-;i-£i 6 5m lBftU 0»u&*k:-2 
ot;-e3 0^Mft«iL&. ftftftsami 2 O O 0 r p 

40 m©*fr-C3W>l/. ®M&mm®tz. H&ttWfcfc7 

>fl:an&DNAii>6Ja:«H»«ft l 0 8 m 1 ©*IC^ 
ffU DNA1KW0. 0lMg/Ml©}§^SPSL 
fc. PCRCJ:*4j*DNA©fi3ttDNA}«K8M 1 

SI. 0 %7#n-xy;W£*tfTiligLfc„ 

[0086] 
[*tt«63 

*U^5tfl^?H^n-^©y-U >^^BS^©B^ 

50 i oxT-v>mmwi <iM*3s?jMi^hu9A 



—474— 



(21) 



#M¥6-90 7 57 



(pH7. 6), 2 5 OmMT r i s -HC 1 (pH 
7. 6), 2mMv J 9 1 ^"Xl"f I — )V) SI O/i I, 1 
OOmMdTTPS4(il, 7n— 7£ 2 0 0 pmo 1 
ig£b, ^£^1 OmMCoC 1 2£ 1 0 « lgsjJUU 
ig-&bfc. S&i;:-?-;:^ 50.-7 h/At \<nfs.j- 
;Vx^i'^^l/*g 1 > > 'f^h9>X7x7— if (TO 
YOBOI) £2(i lgsitlU £*§*£1 0 Ow 1 ib 
ft. 210^3 7^tCT2^mjx*3ii:m 7x7- 
;i/£?nn#;i/A£>i/iig-&}8i 00(il Ci02|si 

aaibfco fflta^c 3 Mm* v u 7A*§sg£ 1 0 n 
u 1^/^3 3 0/! l&mmLmmsu -2 
o < cicT3o^gbfc. sk>u mntc® 
Kim®*i o%x^y-jPTisfe#bfc. #e»nfcsjg 
aigti&MffiT-e^iSbfco 

[0 0 8 7] E®±5fcLT#SnfcH*«ft*5 0tf 
1 fctgjfcb, F^4 2 it 1 ffl^St*6 51CI;:T5#M 

U *fcfc*»PT»3flLfc. I1(0«1SIC 1 1 5 8 n 1 © 
1 OXSSCjgSt (1. 5 MfifcT" h U 7A, 0. 19 

M*X>&:J-MJ7A, pH7. 0) SJtl*.. *#b 

ft. £©$&£ 100/il ^t>5 U#7SM i 1 1 i B 
lot-D*«H/Wn>RDularon UV 
(S t r a t agenettU) fc^dybbft. SSfc 

M I 1 1 i B 1 o t -D©7x;i/£ 1 0 X S S C (JSte 

U>*-*«fflU Mi$1 2 0 0 0 0V-fJ'ni>a 
-M&fbfc. 

[0 0 8 8] #5ttftl8£5XSSPE (0. 9M M. 
fltf-h>J9A. 50mM PBSx*^h'J7A (pH 
7. 4) ) , 5mM EDTA (pH7. 4) ) jgjfc 
0.5*SDS*Sfc*#S*»P, 3 7rTT15»IHft 
#bft. *©&. «*fT5»ffift^b&. C©±3IC 

[00 8 9] 
[#Hi0!7] 

If ^>ft;- 2 l-dUTPfcffiffibfcV^PCRfcJ:* 

*JSW3K*^T0. 5mMt'tf>ft-2 1-dUT 
PftttJStt-f. S6fc«irr*dTTP©a*«:2. 5 

[00 9 0] 
BUM 8] 

DN A7n-7o/W 7U ^-f-tf— >3 > 

F P R 1 fcitfD R (3 AM P 1 S77-T Y-[£ffl^T 3 

o ?;p© p c Ri'^ttniiibfc. iiUbfcDRBit 
fs?©fg 2 v >$©sg 2 & ±tfsg 3 jgir^s«a# 

tt2 3 8*»#©79^>h*7**'J*ttU *-f 
D>RK12H>yhBSbfc. 
[0 0 9 1] RS-frfclflCDHyh«t*S«t5l!:LT 



12frC«®0. &H-££1* 1 2a©32P5"Wbft:fr 
Urf^^l/^5 1 K7*n-7* (Fl. F2, F4, F7, 
F8, F9, F 1 1, F 1 2 0, F 1 3, F 1 2 3. 
F 1 4 2. F 1 4 3, &2ng/ml) T6XSSC 
OiHM-hUtfA. ?x>$;}-HJ7A) . 0. 5%S 
DS, SXxWVl/hi&tp, 3 7'CCf2~3iWW7' 

[0 0 9 2] !lffl»*fll1»Sn&«E. R£0. 4MN 
20 aOHif", 16»H3 7t:-ettaU «^T0. 1XS 
SC (1 5mMigfc±h'J7A, 1. 9mM?I>it 
h U 7 A, pH7. 0), 0. 0 lXSDSfrSfc** 
»««P. HC1 5#H3 7tTiMl/t*y 
^H7*n-^*»*. te©g&oftl2«©*>J=fS* 
W^5=-H7*n-7* (F3, F10, F2 2. F2 9. F 
42, F44, F45, F46. F121, F122. 

F158. F5 2c> tmnijmuMwnxz 
ntz. sft, ±ie© A-r 7>j 94 x^a^c^ana 

^%©(Ctt> ±3B©:*U 3*7 1/*? FT'n-7'fcSn*. 
it? TF3 0. F52. F141. F851. F8 6 3S 

[0093] A-r 7*y >m xm>mmmm>£tm 

Fl, F2, F7, F9, F29, F 1 4 3, F15 
8:6XSSC (^fc^hU7A, ?X>&7-hU7 
A) , 0. 1%SDS, 5413 F4, F8» F10> 
F22. F52, F5 2 c, Fl 2 1, F8 5 1, F8 
63:6XSSC V U 7 A, ?X>&?-WJ7 

A) , 0. 1%SDS> 5 7*C : 
50 Fl 1, F 1 3, F3 0, F42, F 1 2 0, F12 
2, F 1 2 3 , F 1 4 1 , F142:6XSSC (MC 
7-HJ7A, fX>K7-h'J7A. ) 0. 1XSDS, 
62"C : 

F4 5, F4 6 : 3 UWcrr h? t^frT^-OA, 
5 7*0: 

F3. F44 : ZUWkf-Yy^Wy^^h, 6 
2"C 

±E»»©^T©«^C. ^©S^M-S±IB©SSTi5fe^ 

40 ^HS02(C^f. 
[0 0 94] 

7"n-7'&BSbfclKaAi'7U^'f^-i ^a>ffl77 
X^-y^A'y^CAn, KA2ml ©A<7'J^if 
—>3>ffl« (5 OmMh'JX&K ( P H8.0), 3 
MT-h5^5 1 ;V7> ; EX7A9n7i' K. 2mMEDT 
A(pH8.0), 5X?>A^M, 0.1%SDS, 
10 0/ig^ffiteJ^fDNA) 2ml*lDA. 4 2"CT 
50 5 0»TO^bfco *©«. *«b» SS«ffbTlf 



4WF6-9 0 7 5 7 
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1 -dUTPab-5^«t*^>fb- 14- 
dATPK:J;»3&98t;fcDNA&l OOng (lOO/i 
1) *»U 4 2t:TTMLftat6 3l*BIfllSII*«IW 

fc. 

[0095] /w^y^-f-e-^a>«fc«wi*ii 

T, /t9jf»6K*KD(bU ft&fflcl (2XSSP 
E, 0. USDS) 5^ra®MSI^21aIS5fe 
^&M«ft»KlI (5 0mMMJX«« (pH 
8. 0), SMT-YvtrfrTy^-VktuH p, 
2mMEDTA, 5Xy>/YfrM*, 0. USDS) 
tfflTF, 5£IRfc»U S6fcli6J»«II«f»5 81CTr2 
0»l«ft*U 3M«2 XSSC CUfc* h 'J 9 A. * 

[0 0 96] 

X -7 ? A V if\Z Aft, * C ^ 2 m 1 ©A -f 7 U ^ if 
-V3>$®& 08»*±rfiMEttaT<oaD» 50m 
MMJXigg (pH8. 0) , aumtTh 7*7)17 
y^-Zfik, 2mMEDTA (pH8. 0) , 5Xt> 
/Vl/h (0. 1X7*3-*, 0. 2 lXtf'JK^K 
nUHX 0. UBSA) , 0. USDS, 100 
iig/ml^tellift^DNA) 2ml£flB;i. 4 2"CT? 
5 0»B«Lfc. *©£, ^^Jf1@LfcDNA£l 
OOng (100/il) SftlU 4 2trea»l/&)9»S 

3 mmaammf> mm ^ -tf— >a 

[ 0 0 9 7 ] / W 7 'J y-f M-i > a >«fc A* 7" U 

I (2XSSPE (0. 3 6 MtHfttf- HJ >?A. 2 0m 
MBB*** HJ (PH7. 4)), EDTA 

(pH7. 4) ) , 0. USDS) (fSfiT, 5#W 
©BII« > T'2iaft»U&. JfeCRSftiWKlI (5 0mMh 
UX&B (pH8.0) , SMxh^^^T^-"? 
A^d^-fF, 2mMEDTA, 5 Xx>AJP him 
0. USDS) <t»SST, 5»BB6»U 
*IIt6 8"CT?2 0»IWft»U 9MS2XSSC (Jfi 

[00 9 8] 

(BR LftS PhotoGeneTM Nucleic Acid Detection Sy 
stem£&ffl) M? x )iHV-\ >/3>%£ZM#&<Dm 
£TBS-Tween2 0 (1 0 OmM l-UX&K, 1 
5 OmMN aC 1, 0. 05%Tween20) 
STTl»naS!Hx&. »»T. Klcm2 S0 0. 7 
5ml»^D^>» (3%BSA, TBS-Tw 
e e n 2 0 ) * "OSST 5 0 ^TOSLfc. 

[0 0 9 9] XM/yh7ty>-7)WJ7*^77 



*~ £lg-&fl:©?g»c£T B S - T w e e n 2 0 Sffl 

300 o«nc*Rb)t*«t«TiifeaaaTi o#«sl 

-€•©&» Kl cm2&fc0 lml ©TBS-Tw e 
e n 2 0 SfJS^SfiT 1 5 »|B^ 2 Hftit Lfc. 3 6 

ft. !I&77h7>3MM*|U:lcB£lM©aH«K& 

KioifeiiittX&ttTU. B**W-tl5fc *©£ 
*2®[li]&££-ti\ XiB7*;PAftSWiHype r 
J0 Film (7-?->*A?t> ftjK». 1 SftHa&ftStt. 
SBU £3H«J:Cffi4HI£R£nsttX&ftfc. 

[oioo] surras 

8H6S*l&DR©l!tJtlibTH275SH4fe6tXfc* 
4*±t«BlCSb&. Cfflll** 6. &#DNA£@ 

ZSfn - 7 £ L fcRfctMH) N A £ /U f U ^ X 

s-a-fc*^©v^n©«^ic*5^Tfejfiiff#wic^3 

*i&DR©ll*J:«t}-^'f^ft3Kl-|8««i#6n&. 
a> *ft. *m*Mfcttfcjrc*fcv»s©«#K:*^T'b. 

*©S*ft^T#&. 
[0 10 1] 

S?J## : 1 

(1) mm<D&z : 1 8 

(2) mnm-.m 

(3) mom-.-m 

(4) M«n5>-:|MM* 

(5) E^joagj : genomic DNA 
30 (6) SiS 

(a) £#& : t h 

(b) ft* : 

(7) EJIIffl»«:*X«fCttOA3tia«Sn«. X 
B«lW»RNA©*fcKU, !W«tDNA©«^ttTfi 

(8) ffi^J 
AGXAGXXGXC CACCCGGC 18 
SaW* : 2 

(1) pe?J©g£: 19 

^ (2) mmom-.m 

(3) H©&:-**i 

(4) h*uv-i*m 

(5) ffi^joa^ : genomic DNA 

(6) mm 

(a) : fc h 

(b) : 

(7) m\mm : xwvuof i o mmzm, 

I tt^^*t R NA©«#ttU, K«*«DNA©»^BT 
50 (8) e*« 
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XGGAAAGACG CGXCCAXAA 19 

m\m : 3 

(1) WWO&H: 19 

(2) mmo® ■. mm 

(4) Mta3*-:*»R 

(5) BSMoam : genomic DNA 

(6) m 

(a) £#fi : t h 

(b) feg : 

(7) E?J©#1& : TfiOA 14 16 £E*Sn 
5, X «&R#RNA©»£»U. ttftfltDNA©86 

(8) Eft 
CAGGAGGAGA ACGXGCGCX 19 
E3WI : 4 

(1) E?aj©fi£ : 1 9 

(2) mm® : mm 

(3) mo&:-*M 

(4) h#n-^-:*«R 

(5) mmomm : genomic DNA 

(6) jgjg 

(a) £ftt : k h 

(b) «c« : 

(7) ETUOfflft : **>fnrttOF 3 0 iB«an*. 
X »Wfc0tRNA©«6»U, «W*»DNA©«^BT 

(8) 

GACXXCCXGG AAGACGAGC 19 

mnm ■. 5 

(1) mmom: is 

(2) E?«©Si:$i& 

(3) mm-.-m 

(4) h#ni*-:*»R 

(5) gg^JOS^ : genomic DNA 

(6) m 

(a) £«« : k h 

(b) m : 

(7) E*©«Wt:«*TrttOF4 4£E*&n*. 
X |JK«*tRNA©«^ttU, «WtDNA©«^BT 

(8) sm 

CGCGGCCCGC XXCXGCXC 18 

mmm e 

(1) EM©£3 : 1 8 

(2) BH?!l©iS:&6l 

(4) h#nj^:««tt 

(5) E?»©ffl£i : genomic DNA 

(6) m 



#BS¥6-9 0 7 5 7 

(a) m& : k h 

(b) IfcS : 

(7) E*«©#® : *A*TtiOF 4 5 £f2f*;*ttSo 
X tt«K*$RNA©#&ttU. tttWDNACt&BT 

(8) mn 

CCXCGGCCCG CCXCXGCX 18 

mmm ■. 7 

(1) smtkis: 18 

(2) mm® -.mm 

(3) tg©&:-*S3 

(4) h#njN-:|t»R 

(5) E^J©»^ : genomic DNA 

(6) mm 

(a) : k h 

(b) Jfc& : 

(7) Efl©«M*:*S:*TttOF 8 6 3fcE«3ft 
5, X H#»)j«RNA©»^ttU, ***tDNA©*£ 

(8) EH 
GCXCXCCACA GCCCCGXA 18 
E5«## : 8 

(1) ffi?J©g£ : 1 8 

(2) mmnm-.mk 

(3) «©&:-#gi 

(4) h*av--.tmt 

(5) E*I©S£ : genomic DNA 

(6) SM 

(a) m%: kh 

(b) Jfc& : 

(7) E3I©** : *X+TttOF 8 5 1 tE«*n 

*. x oMbg*RNA©«HrBu. s»«»dna©»& 

(8) E9fl 
GCGGCCXGAX GCCGAGXA 18 
E?J#^ : 9 

(1) £*©£&: 18 

(2) E5«©f!:&8& 

(3) £©S:-#SI 

(4) h*n?-:iI»R 

( 5 ) mmmm •. >j :* * ? h* dna 

(6) saR 

(a) : k h 

(b) *« : 

(7) EW©«*:**+-CttA3iEIUtfi*. 

(8) EH 
GCCGGGIGGA CAACTACT 18 
E5»J#^ : 1 0 

(1) E70©&3 : 1 9 

(2) mm® -.mm 



—477— 



45 

o) m& : -** 

(4) h#ny-:iWtt 

( 5 ) mmmm •. &m u rf * * f dna 

(6) mm 

(a) : t h 

(b) : 

(7) miom. : *x*t?iaF i o tmznz. 

(8) 

TTATGGACGC GTCTTTCCA 19 
S3*<J#^ : 1 1 

(1) SB^JOfiS : 1 9 

(2) mwM-.m 

(3) mm-.-^m 

(4) h#ni?-:it«tt 

( 5 ) mwmm •. u ^ ? i/sw h dm 

(6) mm 

(a) £#S : h H 

(b) m : 

(7) mm®®® : sfcfc+TttA 14 16 tE«sn 
5. 

(8) EH 
AGCGCACGTT CTCCTCCTG 19 

mmm 1 2 

(1) EflOftS: 19 

(2) E?*J©l!:&Sfc 

(3) mm-.-m 

(4) M*Di^:*«fc 

( 5 ) miamm • <j ixtv** y dna 

(6) mm 

(a) £«« : t h 

(b) m : 

(7) mm® : *x«mtF 3 0 te«sn«. 

(8) BB^tJ 
GCICGTCTTC CAGGAAGTC 19 
EH** : 1 3 

(1) E*lffl*S : 1 8 

(2) EM©i!:S» 

(3) &©&:-*& 

(4) M*n$>-:*»R 

(5) E*W>Wh#Jfc* , J:***l':r*P DNA 

(6) mm 

(a) : fc h 

(b) m • 

(7) miom. : *X«t>T?ttF 4 4 tBRSn«. 

(8) SH^rj 
GAGCAGAAGC GGGCCGCG 18 

mm* : 1 4 

(1) EH®ft3: 18 

(2) EH®3:Wft 

(3) mm:-*m 



(24) #BS¥6-9 0 7 5 7 

(4) h#ns?-:«itt 

(5) BJS©«H:^J«*'J^^W*?H DNA 

(6) m 

(a) £M : t h 

(b) £« : 

(7) EH©®® : *Xif"PI4F 4 5 tIBlSnSo 

(8) EH 
AGCAGAGGCG GGCCGAGG 18 

mmm •. 1 5 

10 (1) EH©fi3: 18 

(2) smom-.m 

(3) &©&:-*& 

(4) h#a?-:Vmit 

( 5 ) ge^lloa^ : G&t 'J * H DNA 

(6) &K 

(a) *®£ : t h 

(b) «« : 

(7) Saoftft : #3t*-TOF 8 6 3 £!BfcSns. 

(8) m\ 

20 TACGGGGCTG TGGAGAGC 18 

mmm 1 e 

(1) EH©fi$ : 1 8 

(2) EH©i!:$Sg 
(3) 

(4) h#u9-:&6£ 

(5) BWDMtfcjfctyrfSirl^F DNA 

(6) em 

(a) : t h 

(b) : 

30 ( 7 ) EH©#® : **WCttF 8 5 1 itai&Sns. 
(8) EH 
TACTCGGCAT CAGGCCGC 18 
EH##: 17 

(1) £HOft3: 19 

(2) Bn<Z>£:fftK 

(3) «§©&:-#£} 

(4) h#D^:MHt 

(5) EH©*ffi§ : genomic DNA 
(6) 

40 (a) £«J« : t h 
(b) m : 

(7) EH©#® : #£*T«OF 1 ifH^SnSo X 
««KaJRNA©J§£»U, ««*tDNAO«^ttT* 

(8) eh 

GCXGGAAAGA XGCAXCXAX 19 
EH#*t : 1 8 

(1) mv&H: 19 

(2) mmom-.m 
so ( 3) «©»:-*« 
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(4) h#ns?- : KflK 

(5) E?*J©«S : genomic DNA 

(6) mm 

(a) m& : t h 

(b> m • 

(7) E?no»«:*s:>feBOF2iB«sna. x 

Bt»#tRNA©«^ttU, t«*»DNA©*£ttT* 

(8) E*I 
CXCXGXGCAG GMCCGCAC 19 
E?!l#f| : 1 9 

(1) mm®&Z: 19 

(2) mo® -.mm 

(3) 8t©&:-#8!J 

(4) h#D^:MR 

(5) E?*J©a§i : genomic DNA 

(6) mm 

(a) £#g : t h 

(b) «« : 

(7) EJB©««:*X«frttOF3iBftSna. X 
ttttWRNAOVftttU. tfflbJiDNAffl*£ttT* 
Wot. 

(8) e*i 

GXCXGCAGXA GXXGXCCAC 19 
: 2 0 

(1) mw&ls: 19 

(2) E9«©I!:&BS 

(3) mm-.-m 

(4) h*nj*-:|«B« 

(5) : genomic DNA 

(6) mm 

(a) £#& : t h 

(b) m : 

(7) EJH©»«:*XfCttOF4tfi«an*. X 
ttt«*»RNA©i|£ttU. tfflM»DNA©»£ttTS 
*tof. 

(8) E*fl 
CCXCXXGGXG AXAGAAGXA 19 
E9W9 : 2 1 

(1) E*I©53 : 1 9 

(2) m\v>m:W& 

(3) fg©»:-*§g 

(4) h#ni^-:i«B« 

(5) E?«©8Si : genomic DNA 

(6) jglg 

(a) £«& : t h 

(b) : 

(7) E«©»«:*X+TrttOF7tE«Sn*. X 
tt*E#RNA©»&ttU, t«*JDNA©*6ttTS 



(25) 4WP6-9 0 7 5 7 
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(8) EH 
CCXGGAAAGA CXCXXCXAX 19 
: 2 2 

( 1 ) mWD&Z : 1 8 

(2) E?U©S:&SS 

(3) ®<D&:-*m 

(4) htfns>-:it«ltt 

(5) E?«©ffi$i: genomic DNA 

(6) mm 

10 (a) ±frg : fc h 
(b) ft« : 

(7) EJa©<MI:*X«firttOF8tE«Sn*. X 
ttHWRNAQftftiiU. NfcPDNA0*frtiTft 

(8) E^J 
GGCCCXGGXG GACACCXA 18 
E?J#^ : 2 3 

(1) B*l©ft3: 19 

(2) mwm-.m. 

20 (3)^©IS:-*M 

(4) Mtn?-:«Mtt 

(5) E^JOSgi : genomic DNA 

(6) mm 

(a) mth : t h 

(b) : 

(7) E?ijffli*a:*x«feBOF9tia«an5. x 

H*«#«RNA©«teH:u» «Ea»DNA©«^ttTft 

*fof. 

(8) EM 

JO GGXGCGGXAX CXGCACAGA 19 

wmm : 2 4 

(1) E*0ft3: 19 

(2) mmm-.tm 
(3> mm-.-m 

(4) h*D$^:«Mtt 

(5) E^i©S^: genomic DNA 

(6) mm 

(a) : t h 

(b) m : 

40 (7) EA©tt* : *X«f»"T?ttOF 1 1 iifSigSttSo 
X MttfcPRNAOVftttU. MMfDNAeVftttT 

(8) E?J 
CCAGXACXCC XCAXCAGGC 19 
SHft* : 2 5 

(1) E9U©ft3: 19 

(2) mnom-.m. 

(3) »©&:-:«£ 

(4) h*Dv- : m®. 
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(6) mm 

(a) &#& : t h 

(b) m : 

(7) m\mwL *x*t?aoF 1 3 tmmznz. 

(8) 6B33J 
CGCXCGXCXX CCAGGAXGX 19 
m\m : 2 6 

(1) 19 

(2) 8H5«©1!:&6§ 

(3) ®<D$t:-*m 

(4) h#n^-:it^« 

( 5 ) mmomm •. mitt >j ^ v v*^ p dm 

(6) jBff 

(a) £#g : t h 

(b) : 

(7) mmmm *x* tbof 5 2 iia«sns« 

X ttt«#RNA©*£ttU, tMfc9»DNA©«£ttT 

(8) gB^J 
XGGACAAXXA CXGCAGACA 19 

mmm : 2 7 

(1) EftOJlS: 19 

(2) mmm-.mm 

(3) 

(4) Mta5^:«MK 

( 5 ) gH^J»a^ : &m U 3* ? V*f- Y DNA 

(6) sag 

(a) : t h 

(b) m : 

(7) ia?ii©#m:*5C t f'TKOF5 2cita«3n 

6. X ft&S&#RNA©*£BU. M^DNAffli'p 

(8) SH^J 
GAAGXAXCXC XCCAGGAAC 19 
E?U#* : 2 8 

(1) msm&a : 1 9 

(2) mam -.urn 

(3) &©£:-#$ 

(4) h#nj^:*»R 

(5) BJ«©W(:#)jWU=f5t^U'*?H DNA 

(6) &K 

(a) : t b 

(b) m : 

(7) eaotttt : *X«fn?ttOF 5 3 teftan*. 

X HMfcWRNAOfcfcttU. &&#DNA©»#«T 

t«b-r. 

(8) BE^J 
CXGAXCAGGX XCCACACXC 19 



E3»J#^ : 2 9 

(1) EM0ft3: 1 9 

(2) E^©S!:WK 

(3) &©&:-*& 

(4) M«n3^:it»R 

( 5 ) E9U©WH : 'J S 9 V*? P DNA 

(6) jg» 



(a) < 



(b) fc£ : 

iff (7) e?«©#® : *3t>?TttoF 1 2 o tmmsn 

5„ X ttfflWRNAOllftttU. «M*DNA(D«# 

(8) SB5>J 
AAGCGCAGGA GCXCCXCCX 19 
■EN**: 3 0 

(1) GHOftS: 19 

(2) mmm-.mm 

(3) *!©&:-*« 

(4) h*D?-:*MK 

^ ( 5 ) eh©«b : u h dna 

(6) sb 

(a) : t h 

(b) «« : 

(7) : weiioF 1 2 1 te*sn 

5. X ttfcRjJ*RNAffl*#ttU, ll^DNACf-p 
ttTfcaarf. 

(8) E5U 
GCCXGXCXXC CAGGAXGXC 19 
E?J#^ : 3 1 

30 (l)Bn©Jl3:19 

(2) miom-.m. 

(3) H©Sc:-*« 

(4) h#ns^:ia»R 

< 5 ) mmwm &m u f w*^ h dna 

(6) jgjg 

(a) £«& : t h 

: 

(7) E8l©ttft : *X+-CttOF 1 2 2 tEiSSn 
3. X tttttW»RNA©*£«U, tfflW»DNAffl*£ 

(8) gS^J 
CGCCXGXCXX CCAGGAAGX 19 
E?J#^ : 3 2 

(1) E?J©&3: 19 

(2) e^ocoa : tfOR 

(3) H©&:-*8j 

(4) h*05^-:i0l« 

( 5 ) mwmm : u * 1^ p dna 

(6) SK 

50 (a) m*h : t P 
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(b) tt« : 

(7) EM©#fK : WftlJOF 1 2 3 tgE«3tl 

*. x tt#«!jtRNA©«^ttu. mmDUAvm 

(8) BH^IJ 
GCCXGXCXXC CAGGAGGXC 19 

mm&n •. 3 3 

(1) W<MkZ: 19 

(2) mnom-.m 

(3) &©»:-#« 

(4) h#DSN-:*«tt 

( 5 ) mmowm •. stat u =f * * h dna 

(6) sat 

(a) £ft« : t h 

(b) «c« : 

(7) EHCttft : *£+TttOF 1 4 2 tfBftStt 
3. X BfflfaPRNAOtilfrttU, WWtDNA<0«6 
BTSStof. 

(8) mm 

CGGCCXGAXG CXGAGXACX 19 

m\m : 3 4 

(1) EH©Jk3 : 19 

(2) BJI©S:ttK 

(3) m<D$t:-m 

(4) h#nj>-:«MK 

( 5 ) momm •. u ^ * w*y b* dna 

(6) m 

(a) £«« : t h 

(b) ft* : 

(7) B?lI©»a:*A+-CttOF14 3tE«Sn 
5. X «^K7)tRNA©*-&ttU. SSM«DNA©#& 

(8) EM 
GXXCCAGXGC XCCGCAGCA 19 

b*»9 3 5 

(1) en®**: 19 

(2) umom-.mk 

(3) &©&:-*&§ 

(4) M*n-?-:|ft«tt 

( 5 ) EM©« : &m U =f 5t 9 V** h* DNA 

(6) urn 

(a) £#& : t h 

(b) m : 

(7) m\m® : #£*T«OF 2 2 tBHSftS. 
X H*aW«RNA©*£SU, WSDNA©i&iiT 

(8) E*l 
CAACAGGAGG ACXXGCGCX 19 
KMS3 : 3 6 

(1) £H©ft3 : 1 9 



(27) &BW6-9 0 7 5 7 

(2) m\ow.:mm 

(3) Jt©&:-#8I 

(4) M*n3?-:a«R 

( 5 ) EM©gfi : $m >J :* S * Vifr H DNA 

(6) sat 

(a) ±#& : t h 

(b) *6 : 

(7) E*l©ttft : *i«P"ri40F 2 9 tfBigSftSo 
X tt«**»RNA©*£ttU. ««*tDNA©»&H:T 

(8) SB^U 
XGCACAGAGG CAXCXAXAA 19 

mim : 3 7 

(1) £*l©£3 : 2 0 

(2) GH©S: MB 

(3) H©&:-*fl 

(4) h*D3>-:*»R 

( 5 ) mmmm y imp** k dm 

(6) jfiS 

i» (a) : t h 

(b) : 

( 7) EM©ft« : *£*TttOF 4 2 tl3«Sn«. 
X »4««a»RNA©»&ttU. 8«*«DNA©»£«T 

(8) EM 
ACGGACXCCX CXXGGXGAXA 20 
BHH : 3 8 

(1) BM©ft3: 18 

(2) eH©£:*K 
30 (3)«©fc:-*« 

(4) htfny- : 

( 5 ) E£|©ttB : %m U :f* * P** P DNA 

(6) gig 

(a) £f!j£ : t h 

(b) *«: 

(7) EW©W»:*Xf"PBOF 4 6 tE«an«. 
X tt««#RNA©*fcttU. MbPDNAOgftttT 

(8) EM 

40 ACCGCGGCCC GCCXCXGC 18 
EM#t : 3 9 

(1) eai©ft3: 19 

(2) E£|©2!:g* 

(3) H©&:-#Ji 

(4) h*Ui>-:Wm 

(5) EM©ffiH: genomic DNA 

(6) EM 

(a) m& : t h 

(b) «« : 

so (7) ea©ttft = sx+tbof 1 4 1 t«B*sn 
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*. X tt**)8»RNA©»SttU. WM«DNA©«6 
(8) 

CAGGAGGAGX XCGXGCGCX 19 
E?>J#^ : 4 0 

(1) E#l©ft3 : 1 8 

(2) SB^JO^ : 

(3) fi©£c:-*8l 

(4) h#ni?- : iWitt 

(5) B35iJ©a^ : genomic DNA 

(6) mm 

(a) : t h 

(b) : 

(7) BB^©#m : *£*T?ttOF 1 5 8 km** ft 
*. X »SS^RNA©«^ttU, $SS^DNAffl*§£ 

ttTtatrr. 

(8) E^J 
AGXACXCGGC GCXAGGCC 18 

mmmn 4 1 

(1) enojts : 19 

(2) mmam-.mk 

(3) l©Sc:-*M 

(4) M*nS^:*«K 

( 5 ) mmomm ■. &stt u z> v*=? h dna 

(6) mm 

(a) : t h 

(b) #« : 

(7) EFJ©#f8 : *x<pth;f 1 tettsns. 

(8) EM 
ATAGATGCAT CTTICCAGC 19 

mm% : 4 2 

(1) gPJOJIS: 19 

(2) mm® -.mm 

(3) &©$c:-*fi 

(4) h#ns^ : ««R 

( 5 ) mmmm ■. &m u :» * h dna 

(6) jgig 

(a) : b h 

(b) 1*« : 

(7) B?H<!>«« : *3C*1?ttF 2 tE«Sn*. 

(8) BH^U 
GTGCGGTTCC TGCACAGAG 19 

mm^ •. 4 3 

(1) E^JOgS : 1 9 

(2) mmm-.m. 

(3) m<D&:-*M 

(4) h#ni^-:«Btt 

( 5 ) mrnomm ■. &m u ixtv*? p dna 

(6) mm 

(a) 4#B : t h 
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(b) «c« : 

( 7 ) ffflam : TiiF 3 tfSBKSttS. 

(8) SB^J 
GTGGACAACT ACTGCAGAC 19 

mnm ■. 4 4 

(1) E*lJ©g3: 19 

(2) ea<Z>9:ikK 

(3) 

(4) Mta3?-:|B«R 
ifl ( 5 ) &n<DW® : Sfc* ') 3x91s*? H DNA 

(6) mm 

(a) ±m-.th 

(b) *« : 

(7) mmm ■ ***t«f 4 tc«an«. 
(8> mm 

TACTTCTATC ACCAAGAGG 19 
ffiW? : 4 5 

(1) BS3aj©g3: 19 

(2) E50©3!:&K 
# (3) £!©&:-**£ 

(4) h#n5^-:-«H« 

( 5 ) mmmm ■. am u ^2 * h* dna 

(6) EM 

(a) : t h 

(b) : 

(7) EMOffft : *£*TtiF 7 iCtan*. 

(8) E*J 
AIAGAAGAGT CTTTCCAGG 19 
E?J#^ : 4 6 

30 (1) 18 

(2) E?J©S:&6g 

(3) mo®.-.-*® 

(4) h*t!?-:««tt 

( 5 ) mvm ■. u * k*? p dna 

(6) mm 

(a) : t h 

(b) ft£ : 

(7) EWOWR : *X«fT?«F 8 tfiHSna. 

(8) E?J 

4? TAGGTGTCCA CCAGGGCC 18 
E?J#^ : 4 7 

(1) SHOftS: 19 

(2) E?J©S:$i£ 

(3) SS©gc:-*SS 

(4) h*n$>-:«att 

( 5 ) mmvwm $m u :** * i/** k dna 

(6) j&jgi 

(a) th 

(b) *6 : 

S» (7) E*U©#& : *X*TtiF 9 iBHSft*. 



-482- 



55 

(8) en 

TCTGTGCAGA TACCGCACC 19 

mmn •. 4 8 

(1) Bma&is : 19 

(2) moM:im 

(3) jI©8t:-#« 

(4) h#ny-:MRR 

( 5 ) mmmm ■. &m »j :* * * i^f- h dna 

(6) jgjgi 

(a) £»« : t h 

(b) tfcg : 

(7) e^Ottft : *£«f«8:F 1 1 iB«Sna. 

(8) EM 
GCCTGATGAG GAGTACTGG 19 

mmn : 4 9 

(1) E9U©Jt3 : 1 9 

(2) E^OSh^BI 

(3) mm-.-^m 

(4) b#u?-:*m 

( 5 ) mmmm •. &m u =f 5? * h dna 

(6) IBS 

(a) : t H 

(b) m •. 

(7) E?tJ©#f& : fcWCttF 1 3 £IB*SftS. 

(8) BH5»J 
ACATCCIGGA AGACGAGCG 19 
ESfJ#^ : 5 0 

(1) mm&$: 19 

(2) sm<m:nm 

(3) £©&:-*£ 

(4) h$Ui?- : 

( 5 ) mmmm $m u ^ * w** h dna 

(6) SB 

(a) tfe« : t h 

(b) m : 

(7) mm®<m •. *s?pth:f 5 2 tctan*. 

(8) ga^j 

TGTCTGCAGT AATIGTCCA 19 

■sww : 5 1 

(1) BaiOftS : 1 9 

(2) eaiOS:** 

(3) &©&:-*« 

(4) h#ni^-:MB« 

(5) E?iJ0«gi : GO*') 3* 9 Vtt P DNA 

(6) itSilg 

(a) £«r« : t h 

(b) «fi : 

(7) G*I©ttft : **+T«F 5 2 c fcEHan*. 

(8) mi 

GTTCCTGGAG AGATACTTC 19 



(29) ®H¥6-9 0 7 57 

56 

EM»* : 5 2 

( 1 ) EW©ft3 : 1 9 

(2) mam-. mm 

(3) mnm-.-m 

(4) h*n3^:«MK 

(5) BMCDM:«dM-U^»l^|t DNA 

(6) jgjR 

(a) >m& : t h 

(b) «« : 

JO (7) EHOttft : #£ifettF 5 3 £12*3 n5o 

(8) mi 

GAGTGTGGAA CCTGATCAG 19 

mm : 5 3 

(1) SHaftS: 19 

(2) smm-.wk 

(3) Sg©&:-*fg 

(4) h*Ci3>-:MK 

(5) EW©Mi 'J :f* DNA 

(6) mm 

20 (a) : t h 

(b) fe& : 

(7) E?J©*#® : *X*T?BF 1 2 0 ttBesns. 

(8) sm 

AGGAGGAGCT CCTGCGCTT 19 
&m* : 5 4 

(1) BHOftS : 19 

(2) sworn -.vm 

(3) mm-, -m 

(4) h*n?-:«Mtt 

50 ( 5 ) smmm ■. &m »j =r * ? w*?- p dna 

(6) e« 

(a) £#& : t P 

(b) 1** : 

(7) EMOM : *X*^ttF 1 2 1 fcBtsn*. 

(8) mi 

GACATCCTGG AAGACAGGC 19 

mmm •. 5 5 

(1) «m<D&t!: 19 

(2) E?"J©S:$it 
40 (3) &©&:-$!£ 

(4) M«ni^-:it«R 

( 5 ) mxomm &mt u ^ * u*^ f dna 

(6) m 

(a) : t h 

(b) m : 

(7) mK»*m : #2* T«F 1 2 2 £fE«§tl5, 

(8) En 
ACTTCCIGGA AGACAGGCG 19 

snm ■. 5 6 

50 (DBMOftS: 19 
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57 

(2) mmm-.mk 

(3) mm-.-m 

(4) M*ns*-:*Sttt 

( 5 ) mmomm •. sm* u dy. v v-t?- f dna 

(6) 88 

(a) £#g : t F 

(b) m : 

(7) m®fflk : *t+"«tF 1 2 3 tB«an*. 

(8) gH^rj 
GACCTCCTGG AAGACAGGC 19 
SB*1J#^ : 5 7 

(1) miom: 19 

(2) £H®S[:Wi 

(4) h#Dy-:SM 

( 5 ) mnm u mtv** f dm 

(6) fiig 

(a) £#g : t F 

(b) «c* : 

(7) mmoim •. «wcbf i 4 2 teaans. 

(8) eai 

AGTACTCAGC ATCAGGCCG 19 
I3IM : 5 8 

(1) mm<o&2 : 1 9 

(2) mmom-.m 

(3) S§ffl&:-#8I 

(4) h#Vih-:*M!R 

( 5 ) gS5tJ©«gi : &m 'J :f Jt ? 1/*? H DNA 

(6) mm 

(a) ±#& : t F 

(b) m : 

(7) mmom ■. *x«fttiF 1 4 3 ttegssns. 

(8) bb^ij 

tgctgcggag cactggaac 19 
mmm •. 5 9 

(1) BVOftS: 19 

(2) SH^J©S:^il 
(3) 

(4) h#DJ>-:*«K 

( 5 ) g2*«©«Si : U V Vt? F DMA 

(6) &M 

(a) £#S : t F 

(b) »B : 

(7) m\om : *£*-«iF 2 2 <Lf2fS3ft3 0 

(8) SB^J 
AGCGCAAGTC CTCCTGTTG 19 

m\m : 6 0 

(1) EH©ftS: 19 

(2) mmom-.m. 

(3) 



(30) *MI¥6-9 0 7 6 7 

5S 

(4) h#n5N-:Mltt 

( 5 ) miom® : StfL* U * W*? 1 H DNA 

(6) jgif 

(a) SUM : t F 

(w m • 

(7) mom ■. *s?m*F 2 9 te«3na. 

(8) SH^tJ 
TTATAGATGC CTCTGTGCA 19 

: 6 1 

10 ( 1 ) EBlOfiS : 2 0 
(2) E^OS : &BS 

(3) 

(4) h#D5^:ifi«« 

( 5 ) mam ■. am u =f * * w*?- h dna 

(6) ISig 

(a) 4#& : t F 

(b) : 

(7) E?>J©#& : *£*TttF 4 2 i|B«Sn5o 

(8) sa^j 

20 TATCACCAAG AGGAGTCCGT 20 

mmm • 6 2 

(1) GHOftig : 1 8 

(2) mnom-.m 

(3) 

(4) h#05>-:*«tt 

( 5 ) mmomm aawu ^ * f* dna 

(6) m. 

(a) : t F 

(b) fcg : 

30 (7) E?>J©*#& : #£*T?!iF 4 6 tBHSn*. 
(8) Eft 
GCAGAGGCGG GCCGCGGT 18 

mmn : 6 3 

(1) Sm&t: 19 

(2) mn<DM-.®m 

(3) S§©&:-*ISi 

(4) h*u9-:tmt 

(5) BJM)«li:^tiW-Urf5t^I/*^F DNA 

(6) mm 

40 (a) 3*S : k F 
(b) WCx : 

(7) EFJ©1$& : *5t*Ti*F 1 4 1 tlBfcSnSo 

(8) m 

AGCGCACGAA CTCCTCCTG 19 
E?J#^: 6 4 

(1) shafts : i 8 

(2) mim-.m 

(3) JtOgSt:-*® 

(4) h*a*J-:Wm 

so (5) mmomm Gmtvdx9i*t?v dna 
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(6) jgg 

(a) m& : t h 

(b) : 

(7) mm<om •. xwvtt* i 5 s tiafsStts. 

(8) mm 

GGCCTAGCGC CGAGTACT 18 
iBM#^ : 6 5 

(1) EH®Jt3: 2 5 

(2) en®ai:im 

(3) ^©IS:-*^ (4) M*n3^:ll«R 

( 5 ) mmmm &m u =f * * k dna 

(6) mm 

(a) £#g : b h 

(b) m : 

(7) mnom ■. *i*^tiF p r 1 tmsnz. 

[0 10 2] EJS«t>. I(C)ffl£C©H^**l*r*. 

(8) mm 

AGTGTCATTT CTTCAAT(C)GGG ACCCA 25 
SEWH^ : 6 6 

(1) eaiajts: 20 

(2) mm<o® : mm 

(3) 8fflS:-*ffl 

(4) hxui?--.m®. 

( 5 ) BH?l©a» : U =f* * U*? H DNA 

(6) jg£ 

(a) £«& : t h 

(b) m : 

(7) Efl©ft«:#:fc*TttDR]3AMPl£iB*3 

ns. 

(8) BH^iJ 

CGCTGCACTG TCAAGCTCTC 20 
EJWW : 6 7 

(1) mm&s: 2 7 

(2) gS?U©2! : 

(3) £§©&:-#& 

(4) M*n?-:it»R 

( 5 ) mmmm v-dwv^Y- dna 

(6) mm 

(a) £#g : t h 



#H¥6-9 0 7 5 7 

(b) flcfc : 

(7) E?B©#!8 : *3t*TttGH 4 6 ifBitSns. 

(8) ge?u 

CCGGATCCTT CGTGTCCCCA CAGCACG 27 

mmm •. 6 8 

(1) &m<D&$: 19 

<2) mmm-.mm 

(3) |g©&:-*JI 

(4) b#a?- m®. 

(5) E5tJ©«£| : genomic DNA 

(6) mm 

(b)»* : 

(7) mmv®®. ■ *x*rttOK 1406 tE«an 

S. XH#««»RNA©«#I4U. ***»DNA©*£ 

(8) SB^U 
AACCAGGAGG AGAACGXGC 19 
m\m : 6 9 

(1) SE3*J©g3: 19 

(2) saoshtw 

(3) m<D&:-*m 

(4) h#n9-:WmVL 

( 5 ) B*I©*S : Gf&* 'J =f 5t * Ht? P DNA 

(6) SiS (a) th 
(b)*« : 

(7) mmm® : *£4»-ettK 1 4 0 6 fc«B«3ft 
5. 

(8) BJ|: 
GCACGTTCTC CTCCTGGTT 19 

[0ffi©fS¥/5:IBBJ] 

[02] *U:f**l/**H7n-7*jBV>*Af:7U 
y-f -tf— > 3 >fc:J:S*-f fcf>^©jjS*S*f0. 
[03] tU^i'WF^n-^fflHS/W^U 

[04] *U:*S*l^P:/n--7«|V»*/W:7U 
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[Claim(s)] 

[Claim 1 ] An ol i gonue I eot i de probe for gene typing of an HLA-DR antigen for 
detecting one sort of a nucleic acid base sequence expressed with the 
fol lowing array number 1 thru/or the array number 8, or two sorts or more. 
0A3:. Nucleic acid base sequence OFof array number 1 statement 10:. Nucleic 
acid base sequence OAof array number 2 statement 1416:. Nucleic acid base 
sequence 0. K. of array number 3 statement 1406:. Nucleic-acid-base-sequence 
0F851 of nucleic-acid-base-sequence 0F863: array-number 7 statement of 
nucleic-acid-base-sequence 0F45: array-number 6 statement of 
nuc I eic-ac id-base-sequence 0F44: array-number 5 statement of 
nucleic-acid-base-sequence 0F30: array-number 4 statement of array-number 

68 statement: A nucleic acid base sequence of array number 8 statement 
[Claim 2] An o I i gonue I eot i de probe for gene typ i ng of an HLA-DR ant i gen 
containing one sort of a nucleic acid base sequence expressed with the 
fol lowing array number 9 thru/or the array number 16, or two sorts or more. 
A3:. Nucleic acid base sequence Fof array number 9 statement 10:. Nucleic 
acid base sequence Aof array number 10 statement 1416:. Nucleic acid base 
sequence Kof array number 11 statement 1406:. The nucleic acid base sequence 
F851 of nucleic-acid-base-sequence F863: array-number 15 statement of 
nuc I e i c~ac i d-base-sequence F45: array-number 14 statement of 
nuc I e i c-ac i d-base-sequence F44: array-number 13 statement of 
nucleic-acid-base-sequence F30: array-number 12 statement of array-number 

69 statement: A nucleic acid base sequence of array number 16 statement 
[Claim 3] An oligonucleotide probe for gene typing of an HLA-DR antigen 
detecting one sort of a nucleic acid base sequence which is expressed with 
the following array number 17 thru/or the array number 40 in addition to 
the nucleic acid base sequence according to claim 1, or two sorts or more. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Appl ication]This invention, The gene typing kit containing the 



reagent kit and the instrument to be used for gene typing containing the 
ol i gonuc I eot i de probe aiming at gene typing performed for the base sequence 
which encodes the inner DR antigen of a human leukocyte antigen, and this 
ol i gonuc I eot ide probe, Furthermore, it is related with the method of typing 
of the DR antigen of the human leukocyte antigen using these. 
[0002] 

[Description of the Prior Art] In the judgment of not only as opposed to 
the judgment of the conformity at the time of an organ transplantation but 
the illness in typing (mold division) of a human leukocyte antigen (it 
abbreviates to HLA) of individual susceptibility, etc., the importance 
attracts attention. When it is the renal transplantation with high 
frequency in our country, by the kidney transplant from a I iving donor from 
which a blood relationship person becomes a donor, and the cadaveric renal 
transplantation from a non-blood relationship person, goodness of fit 
differed and the direction of kidney transplant from a living donor has 
dedicated good results. This in existence of the subtype which cannot be 
identified with the conventional serological typing. Or other loci to chain 
suggest a possibility of having influenced the take of a transplant (a 
metabolic turnover highlight, 25 metabolic turnovers, a special issue, 
Yuichi Yamamura and Kazu Yoshi tosh i editorial supervision, 373 - 380 pages, 
Tokyo, Nakayama Shoten i ssue) . 

[0003] Serological typing adds the clear antiserum of singularity to the 
lymphocyte of a retrieval object with complement, and is performed by 
investigating whether i n jury of the eel I i s carr i ed out. Since this method 
cannot identify the delicate difference in the antigenic determinant of 
the HLA antigen molecule of a simple thing, it may overlook existence of 
a subtype. Another fault of serological typing is that undetected HLA also 
exists with serological typing, it is said that this rate occupies the ratio 
of 11% in a Japanese group (Baur M. P. , Neugebauer M. , Deppe Sigmund M. , 
Luton T. , Mayer W. R. , A I bert E. D. et a I . . ) Th i s wi 1 1 be a number wh i ch are 
in Histocompatibi I itytesting 1984. Berlin, Spr i nger-Ver lag, and 333-page 
1984. 

[0004] However, whi le the cadaveric renal transplantation from a non-blood 
relationship person increases, the actual condition cannot examine 
organization goodness of fit in detail only with the conventional 
serological typing. 



[0005] 

[Problem(s) to be Sol ved by the Invent ion] An HLA ant i gen is divided roughly 
into class I antigens and a class 1 1 antigen. If the renal transplantation 
is mentioned as an example, it is suggested that coincidence of a class 
II antigen is important for take. The class II antigen comprises three sorts 
of antigens, DR, DQ, and DP, and is made important [ the conformity of the 
DR antigen revealed most on the cell membrane surface also in this ]. 
[Hiroshi Amemiya, Masaharu Sata: The Aizawa group renal transplantation, 
the total of conformity, the grants-in-aid for scientific research in the 
Showa 58 fiscal year [General research (A)] Result-of-research report: The 
composition of a HLA-D field, a function, 67 pages, 1984] . 
[0006] The HLA-DR molecule has the largest hereditary point of difference 
in a human class II molecule, namely, 18 sorts of HLA-DR (from DR1 up to 
DRw18) — and — It is defined by the result of the lymphocyte test (CDL) 
of the serological singularity of two sorts of HLA-DRw (DRw52 and DRw53) , 
and, It is defined by the result of the mixed lymphocyte examination (MLR) 
of the eel I singularity of 26 sorts of HLA-D (from Dw1 up to Dw26) . (Bodmer 
W. F. , A I beret E. , Bodmer J. 6. and others, Histocompatibility Testing 
1987 .New York, Spr i nger-Ver lag, 72 page 1989) 

By the 2nd exon part of the DRB gene (B1, B3, B4, and B5) in which DR and 
almost all D singularity encode the 1st domain of DR beta chain by base 
sequence analysis of HLA-DRA and -DRB gene, it has turned out that it is 
determined (Flomenbereg, N. , and H i stocompat i b i I i tyTest i ng 1 987. — ) [New 
York and ] Spr i ger-Ver lag, 532 pages 1989 .Bodmer J. G. , Marsh S. G. E. and 
others, and 35 Tisssue Antigens 1 page 1990. 5-6 attribution of the result 
of base analysis to DRB a I lele — existence of an unknown variation thing 
is clarified. Bodmer J. G. , Marsh S. G. E. , Parham P. et al.. 35 Tisssue 
Ant i gens 1 page 1 990 . Abe A. , I to I . , Ohkubo M. et a I . , 30 I mmunogenet i cs (es) 
422 pages 1989 . Obata F. , Abe A. , Ohkubo M. et al. , 27 Hum Immunol 269 pages 
1990 .Petersdorf E. W. , Gr iff ith R. L. , Erlichi H. A. etal., 32 
I mmunogenet i cs (es) 96-page 1 990 . Obata F. , I to I . , I to K. et a 1 . 32 
I mmunogenet ics(es) 313 pages 1990 

The DRB allele more than the number detected by an immunological means came 
to be known through these circumstances. As such an example, 38 sorts of 
DRB1 allele, four sorts of DRB3 allele, one sort of DRB4 allele, and four 
sorts of DRB5 allele can be mentioned. (Bodmer J. G. , Marsh S. G. E. , Parham 



P. and others, 35 Tisssue Antigens 1 page 1990) Therefore, it cannot be 
overemphasized that the typing method for the abi I ity to classify an HLA-DR 
antigen precisely is important. However, the typing result satisfied not 
necessari ly depending on the conventional method by a serological method 
is not obtained, but it must be said from cl inical viewpoints of an organ 
transplantation etc. that the conventional serological typing is 
insufficient. 

[0007] With serological typing, an object of this invention is to provide 
the i nspect i on reagents for gene typ i ng for d i st i ngu i sh i ng a I most all mo I ds 
including an HLA-DR antigen molecule with difficult discernment. The 
oligonucleotide probe group which makes it possible to also carry out 
discernment of the subtype of an HLA-DR antigen molecule precisely 
especially in more detail, And it aims at providing the gene typing kit 
containing the inspection reagent containing an oligonucleotide probe 
group and an instrument and the method of new typing, using this reagent 
further. 
[0008] 

[Means for Solving the Problem] This invention relates to each DNA sequence 
of these antigen molecules at a specific oligonucleotide probe group also 
including a subtype and a thing serological ly cal led a blank of an HLA-DR 
antigen molecule which cannot be divided with serological typing. 
[0009] This invention persons came to think that typing detai led beyond the 
actual condition is possible, and a fault of serological typing can also 
be canceled, when a blank or a subtype could be typed on a gene level also 
i n an HLA-DR ant i gen. 1 1 i s the method of determ i n i ng a type of a DR ant i gen 
by whether an ol i gonuc I eot i de probe which can be specif ica I ly crossed to 
a specific base sequence equivalent to each antigen determination part 
which specif ical ly exists in a field which is rich in genetic polymorphism 
of a DR antigen being produced, and a gene of a sample crossing to it. 
[0010] Then, according to such a view, the comparative examination of the 
base sequence var i ous DRB type was car r i ed out, and a base sequence pecu I i ar 
to each type was searched. As a result, differences in a base sequence 
including a subtype and a mold with serologically difficult distinction 
were accepted. Based on these base sequences, a specific oligonucleotide 
probe was produced at each DR antigen gene including a new ol i gonuc I eot i de 
probe. As a result of performing gene typing using these probes, a mold 



of a I most a I I DRB (s) was ab I e to be d i st i ngu i shed. 

[0011] That is, this invention is an o I i gonuc I eot i de probe for gene typing 
of an HLA-DR antigen for detecting one sort of a nucleic acid base sequence 
expressed with the following array number 1 thru/or the array number 8, 
or two sorts or more. 

0A3:. Nucleic acid base sequence OFof array number 1 statement 1 0 : . Nucleic 
acid base sequence OAof array number 2 statement 1416:. Nucleic acid base 
sequence 0. K. of array number 3 statement 1406:. nucleic acid base sequence 
0F30: of array number 68 statement — a nucleic acid base sequence of nucleic 
acid base sequence 0F851 : array number 8 statement of nucleic acid base 
sequence 0F863: array number 7 statement of nucleic acid base sequence 
0F45: array number 6 statement of nucleic acid base sequence 0F44: array 
number 5 statement of array number 4 statement. This invention is an 
ol i gonuc I eot i de probe for gene typing of an HLA-DR antigen containing one 
sort of a nucleic acid base sequence expressed with the following array 
number 9 thru/or the array number 16, or two sorts or more. 
A3:. Nucleic acid base sequence Fof array number 9 statement 10:. Nucleic 
acid base sequence Aof array number 10 statement 1416:. Nucleic acid base 
sequence Kof array number 11 statement 1406:. nucleic acid base sequence 
F30: of array number 69 statement — a nucleic acid base sequence of nucleic 
acid base sequence F851:array number 16 statement of nucleic acid base 
sequence F863: array number 15 statement of nucleic acid base sequence 
F45: array number 14 statement of nucleic acid base sequence F44: array 
number 13 statement of array number 12 statement. This invention One sort 
of a nucleic acid base sequence of the array number 1 thru/or the array 
number 8. Or it is an oligonucleotide probe for gene typing of an HLA-DR 
antigen detecting one sort of a nucleic acid base sequence which is 
expressed with the following array number 17 thru/or the array number 40 
in addition to two or more sorts, or two sorts or more. 
0F1:. Nucleic acid base sequence OFof array number 1 7 statement 2 : . Nucleic 
acid base sequence OFof array number 18 statement 3:. Nucleic acid base 
sequence OFof array number 19 statement 4:. Nucleic acid base sequence OFof 
array number 20 statement 7:. Nucleic acid base sequence OFof array number 
21 statement 8:. Nucleic acid base sequence OFof array number 22 statement 
9:. Nucleic acid base sequence OFof array number 23 statement 11 :. Nucleic 
acid base sequence OFof array number 24 statement 13:. Nucleic acid base 



sequence OFof array number 25 statement 52:. Nucleic acid base sequence 
0F52of array number 26 statement c:. Nucleic acid base sequence OFof array 
number 27 statement 53:. Nucleic acid base sequence OFof array number 28 
statement 120:. Nucleic acid base sequence OFof array number 29 statement 
121:. Nucleic acid base sequence OFof array number 30 statement 122:. 
Nucleic acid base sequence OFof array number 31 statement 123:. Nucleic 
acid base sequence OFof array number 32 statement 142:. Nucleic acid base 
sequence OFof array number 33 statement 143:. Nucleic acid base sequence 
OFof array number 34 statement 22:. nucleic acid base sequence 0F29: of 
array number 35 statement — a nucleic acid base sequence of nucleic acid 
base sequence 0F1 58: array number 40 statement of nucleic acid base sequence 
0F141:array number 39 statement of nucleic acid base sequence 0F46:array 
number 38 statement of nucleic acid base sequence 0F42: array number 37 
statement of array number 36 statement. This invention One sort of the array 
number 9 thru/or the array number 16. Or it is an oligonucleotide probe 
for gene typing of an HLA-DR antigen containing one sort of an 
ol i gonuc I eot i de probe which is expressed with a nucleic acid base sequence 
of the following array number 41 thru/or the array number 64 in addition 
to two or more sorts of oligonucleotide probes, or two sorts or more. 
F1:. Nucleic acid base sequence Fof array number 41 statement 2:. Nucleic 
acid base sequence Fof array number 42 statement 3:. Nucleic acid base 
sequence Fof array number 43 statement 4:. Nucleic acid base sequence Fof 
array number 44 statement 7:. Nucleic acid base sequence Fof array number 
45 statement 8:. Nucleic acid base sequence Fof array number 46 statement 
9:. Nucleic acid base sequence Fof array number 47 statement 11:. Nucleic 
acid base sequence Fof array number 48 statement 13:. Nucleic acid base 
sequence Fof array number 49 statement 52:. Nucleic acid base sequence F52of 
array number 50 statement c:. Nucleic acid base sequence Fof array number 
51 statement 53:. Nucleic acid base sequence Fof array number 52 statement 
120:. Nucleic acid base sequence Fof array number 53 statement 121 :. Nucleic 
acid base sequence Fof array number 54 statement 122:. Nucleic acid base 
sequence Fof array number 55 statement 123:. Nucleic acid base sequence 
Fof array number 56 statement 142:. Nucleic acid base sequence Fof array 
number 57 statement 143:. Nucleic acid base sequence Fof array number 58 
statement 22:. nucleic acid base sequence F29: of array number 59 statement 
— a nucleic acid base sequence of nucleic acid base sequence F1 58: array 



number 64 statement of nucleic acid base sequence F141:array number 63 
statement of nucleic acid base sequence F46: array number 62 statement of 
nucleic acid base sequence F42: array number 61 statement of array number 
60 statement. I n an o I i gonuc I eot i de probe g i ven i n the above th i s i nvent i on, 
It is an oligonucleotide probe for gene typing of an HLA-DR antigen 
including a base sequence of ten bases which continued at least. 
[001 2] This invention is an ol i gonuc I eot i de probe given in one of the above 
not crossing to a base sequence of a chromosomal gene except an 
oligonucleotide probe of a statement encoding HLA-DR in the above, or 
complementary DNA. An oligonucleotide probe of a statement to the above 
this invention Radioisotope or/, and fluorescence, It is the 
oligonucleotide probe of one of the above which carrying out the sign by 
a substance which can cause either phenomenon of luminescence and coloring, 
or embellishing so that a sign may be carried out with this substance. 
[001 3] This invention is an oligonucleotide probe of one of the above, 
wherein an oligonucleotide including a base sequence of ten bases by which 
an ol i gonuc I eot i de probe of a statement fol lowed the above at least is being 
f i xed to a f i I m etc. Th i s i nvent i on i s the method of gene typ i ng of an HLA-DR 
antigen using an oligonucleotide probe given in the above for detection 
which made a sample hair of people's blood or/and tunica mucosa oris or/, 
and hai r or/, and a nai I. 

[0014] It is trischloride buffer solution, wherein it is used when this 
invention obtains DNA from a sample for performing gene typing of an HLA-DR 
antigen, and it contains potassium chloride, a magnesium chloride, gelatin, 
a surface-active agent, and the protease K. Inside of DNA which encodes 
an HLA-DR antigen in which this invention is obtained from said sample, 
It is a field which includes a base sequence of said ol i gonuc I eot i de probe 
at least, And it is a solution containing sample DNA and this DNA 
embel I ishing so that the sign of the part may be carried out or a sign may 
be carried out by this substance at least by a substance which can cause 
one phenomenon of radioisotope or/and fluorescence, luminescence, and 
coloring. 

[001 5] This invention is an amplification method of a base sequence which 
encodes an HLA-DR antigen which amp I if ies subregion which includes a base 
sequence of one oligonucleotide of the above among base sequences which 
encode an HLA-DR antigen by a following method. 



(1) A chromosomal DNA which encodes HLA-DR which carried out the DENEI char 
to an oligonucleotide primer by heat-treatment under heat-resistant DNA 
polymerase existence is annealed, (2) Heat-treat and carry out the primer 
extens i on of the annea I ed DNA, and it is (3). (1) And (2) A step is repeated. 
[001 6] This invention an amplification reaction Radioisotope and/, or 
fluorescence, It is the above-mentioned amp I if i cat ion method carrying out 
using an o I i gonuc I eot i de primer which the sign is carried out by a substance 
which can cause either phenomenon of luminescence and coloring, or is 
embellished so that a sign may be carried out with this substance. This 
i nvent i on this amp I i f i cat i on react i on Rad i o i sotope and/, or f I uorescence, 
It is the above-mentioned amp I if i cat ion method carrying out using nucleic 
acid embel I ished so that the sign may be carried out or a sign may be carried 
out by this substance by a substance which can cause either phenomenon of 
coloring and luminescence, and making one of the above carry out 
hybridization to an oligonucleotide of a statement. 

[001 7] This invention is an o I i gonuc I eot i de primer as which a base sequence 
of an o I i gonuc I eot i de primer of a statement is expressed in the array number 
65 or the array number 66 to the above. 

FPR1 : — nucleic acid base sequence DRbetaAMPI : given in the array number 
65 — a nucleic acid base sequence given in the array number 66. This 
invention is what is used when performing a DNA amplification reaction, 
in order to perform gene typing of an HLA-DR antigen, They are tris and 
chloride buffer solution containing potassium chloride, a magnesium 
chloride, gelatin, dGTP, dCTP, dTTP, dATP, and the above-mentioned 
oligonucleotide primer. 

[001 8] This invention is what is used when carrying out hybridization of 
sa i d DNA to an o I i gonuc I eot i de probe of the above-ment i oned statement, They 
are tetramethy lammoni urn, sodium ethylenediaminetetraacetate, DENHARUT0 
liquid, sodium dodecyl sulfate, and trischloride buffer solution 
containing carrier DNA. This invention is what is used for washing after 
carrying out hybridization of the DNA of a sample to an oligonucleotide 
probe of the above-mentioned statement, They are tetramethy I ammonium, 
sodium ethylenediaminetetraacetate, DENHARUT0 liquid, and tr i schlor ide 
buffer solution containing sodium dodecyl sulfate. 
[001 9] This invention An oligonucleotide probe of the above-mentioned 
statement, the above-mentioned written oligonucleotide primer, It is a 



reagent kit for gene typing of an HLA-DR antigen consisting of at least 
two or more kino's of structures which contain this oligonucleotide probe 
among buffer solution of the above-ment i oned statement. This invention to 
a reagent kit of the above-mentioned statement An object for gene extraction 
processing, for DNA amplification reactions. It is a test kit for gene 
typing of an HLA-DR antigen which adding all or a part of instrument which 
needs an object for hybridization, an object for washing after 
hybr i d i zat i on, a tube for a detect i on react i on, etc. , and const i tut i ng. 
[0020] It is the method of gene typing of an HLA-DR antigen, wherein this 
invention uses a reagent kit or a test kit of an oligonucleotide probe and 
the above-mentioned statement which faces performing gene typing of an 
HLA-DR antigen, and is expressed with a base sequence group of a statement 
to the above. Next, a DNA sequence and a typing method equivalent to a 
detection part specific in each type among gene sequences which encode a 
HLA-DR molecule concerning this invention are explained concretely. 
[0021] A DNA sequence equivalent to a detection part of a gene which encodes 
HLA-DR concerning this invention is a base sequence of a field called a 
hypervar iable region. Although HLA-r elated gene compositions are shown in 
drawing 1 . Specific arrangement was selected out of a base sequence 
including a hypervar iable region in a DRB field in this, a new 
ol igonucleotide probe was developed, and it made it possible to type each 
type precisely by combining them further. 

[0022] genotype which cannot be detected by a Prior art about a probe — 
or, although an oligonucleotide probe is already announced, Since a 
hybridization reaction with other genotypes occurs in high frequency in 
this probe, it is based on a nucleic acid base sequence of various DRS al tele 
of a DRB gene it is already reported that a difficult thing is by judgment 
at the time of detection, Specific arrangement was searched from the base 
sequence, and a base sequence which consists of eight kinds was made 
detectable. 

[0023] A target sequence of these ol igonucleotide probes, So that as smal I 
a number as possible of ol igonueleotides may be used and as much DR type 
as possible can be identified, Specific arrangement was chosen for both 
a coding strand and the non-coding strand so that a chance of GT mismatch 
which are the main causes of producing a pair which was wrong between an 
ol igonucleotide probe and the non-target DRB type might be reduced. Thus, 



target sequence groups of a selected ol i gonuc I eot i de probe are enumerated 
be I ow. 

0A3:. Nucleic acid base sequence OFof array number 1 statement 10:. Nucleic 
acid base sequence OAof array number 2 statement 1416:. Nucleic acid base 
sequence 0. K. of array number 3 statement 1406:. Nucleic acid base sequence 
0F851 of nucleic acid base sequence 0F863: array number 7 statement of 
nucleic acid base sequence 0F45: array number 6 statement of nucleic acid 
base sequence 0F44: array number 5 statement of nucleic acid base sequence 
OF30:array number 4 statement of array number 68 statement : a base sequence 
of the nucleic acid base sequence above of array number 8 statement. The 
oligonucleotide probe for detecting is as follows. 

A3:. Nucleic acid base sequence Fof array number 9 statement 10:. Nucleic 
acid base sequence Aof array number 10 statement 1416:. Nucleic acid base 
sequence Kof array number 11 statement 1406:. Nucleic acid base sequence 
Fof array number 69 statement 30:. a nucleic acid base sequence of nucleic 
acid base sequence F851:array number 16 statement of nucleic acid base 
sequence F863: array number 15 statement of nucleic acid base sequence 
F45:array number 14 statement of nucleic acid base sequence F44:array 
number 13 statement of array number 12 statement — by using an 
ol i gonuc I eot i de probe of these, The fol lowing genotype can be easi ly judged 
now. 

A3 : — nucleic acid base sequence given in the array number 9 . : B1*0301 
and B1*0302F10. : given in array number 10 nucleic acid base sequence: — 
B1*1001A1416: — given in array number 11 nucleic acid base sequence: — 
B1*0302, B1*1402, B1-JX6, and nucleic acid base sequence :B1*0302 [ given 
in the B3*0301K1 406: array number 69 ]. B1*1402, B1-JX6, and B3*0301F30. 
A nucleic acid base sequence given in the array number 12 : : B1*1 1 03F44. 
A nucleic acid base sequence given in the array number 13 : : B1*0401F45. 
A nucleic acid base sequence given in the array number 14 : : B1*0403, 
B1*0406 and B1*0407F863. A nucleic acid base sequence given in the array 
number 15 : : B1*0102, B1*1201 and B1-12b and B5*0201, B5*0202F851. :. To 
the array number 16. A nucleic acid base sequence of a statement : B1*0101, 
B1*0102, B1*0103,B1*0301, B1*0302, B1*0401, B1*0402, B1*0403, 
B1*0404,B1*0406, B1*0407, B1*0408, B 1*0802, B1*1001, B1*1301, B1*1302, 
B1*1402, B1-JX6, B1-PEV, B3*0201, and B3*0202 — including these new 
oligonucleotide probes, It came to be possible to compound 32 sorts of 



different oligonucleotide probes for gene typing of a Japanese HLA-DR 
antigen, and to identify DR type and a DRB type. 

0F1 :. Nucleic acid base sequence OFof array number 17 statement 2:. Nucleic 
acid base sequence OFof array number 18 statement 3:. Nucleic acid base 
sequence OAof array number 19 statement 3:. Nucleic acid base sequence OFof 
array number 1 statement 4:. Nucleic acid base sequence OFof array number 
20 statement 7:. Nucleic acid base sequence OFof array number 21 statement 
8:. Nucleic acid base sequence OFof array number 22 statement 9:. Nucleic 
acid base sequence OFof array number 23 statement 10:. Nucleic acid base 
sequence OFof array number 2 statement 11:. Nucleic acid base sequence OFof 
array number 24 statement 13:. Nucleic acid base sequence OFof array number 
25 statement 52:. Nucleic acid base sequence 0F52of array number 26 
statement c:. Nucleic acid base sequence OAof array number 27 statement 
1416:. Nuc I e i c ac i d base sequence OFof a r ray number 3 statement 53 : . Nuc I e i c 
acid base sequence OFof array number 28 statement 120:. Nucleic acid base 
sequence OFof array number 29 statement 121:. Nucleic acid base sequence 
OFof array number 30 statement 122:. Nucleic acid base sequence OFof array 
number 31 statement 123:. Nucleic acid base sequence OFof array number 32 
statement 142:. Nucleic acid base sequence 0F42 of nucleic acid base 
sequence 0F30:array number 4 statement of nucleic acid base sequence 
0F29: array number 36 statement of nucleic acid base sequence 0F22: array 
number 35 statement of nucleic acid base sequence 0F1 43: array number 34 
statement of array number 33 statement : The nucleic acid base sequence 
OF of array number 37 statement. 44:. Nucleic acid base sequence OFof array 
number 5 statement 45:. Nucleic-acid-base-sequence 0F851 of 
nucleic-acid-base-sequence 0F863: array-number 7 statement of 
nucleic-acid-base-sequence 0F1 58: array-number 40 statement of 
nucleic-acid-base-sequence 0F1 41 : array-number 39 statement of 
nucleic-acid-base-sequence 0F46: array-number 38 statement of array-number 
6 statement: Nucleic acid base sequence of array number 8 
statement [A] 

F1:. Nucleic acid base sequence Fof array number 41 statement 2:. Nucleic 
acid base sequence Fof array number 42 statement 3:. Nucleic acid base 
sequence A3of array number 43 statement :. Nucleic acid base sequence Fof 
array number 9 statement 4:. Nucleic acid base sequence Fof array number 
44 statement 7:. Nucleic acid base sequence Fof array number 45 statement 



8:. Nucleic acid base sequence Fof array number 46 statement 9:. Nucleic 
acid base sequence Fof array number 47 statement 10:. Nucleic acid base 
sequence Fof array number 10 statement 11 :. Nucleic acid base sequence Fof 
array number 48 statement 13:. Nucleic acid base sequence Fof array number 
49 statement 52 : . Nuc I e i c ac i d base sequence F52of array number 50 statement 
c:. Nucleic acid base sequence Aof array number 51 statement 1416:. Nucleic 
acid base sequence Fof array number 11 statement 53:. Nucleic acid base 
sequence Fof array number 52 statement 120:. Nucleic acid base sequence 
Fof array number 53 statement 121:. Nucleic acid base sequence Fof array 
number 54 statement 122:. Nucleic acid base sequence Fof array number 55 
statement 123:. Nucleic acid base sequence Fof array number 56 statement 
142:. Nucleic acid base sequence Fof array number 57 statement 143:. The 
nucleic acid base sequence F45 of nucleic acid base sequence F44: array 
number 13 statement of nucleic acid base sequence F42: array number 61 
statement of nucleic acid base sequence F30: array number 12 statement of 
nucleic acid base sequence F29: array number 60 statement of nucleic acid 
base sequence F22: array number 59 statement of array number 58 statement : 
**. The nucleic acid base sequence F851 of nucleic-acid-base-sequence 
F863: array-number 15 statement of nucleic-acid-base-sequence 
F1 58: array-number 64 statement of nucleic-acid-base-sequence 
F1 41 : array-number 63 statement of nucleic-acid-base-sequence 
F46: array-number 62 statement of column- index 14 statement: Nucleic acid 

base sequence of array number 16 statement [B] 

A nucleic acid base sequence shown in the above-mentioned array number 1 
thru/or the array number 8. And in a DNA probe group which is the 
oligonucleotide indicated at a nucleic-acid-probe group and the 
above-mentioned formula [B] which detect a base sequence group indicated 
at an above-mentioned ceremony [A] containing a new oligonucleotide DNA 
probe shown in the array number 9 thru/or the array number 16, A nucleic 
acid probe for DR typing of HLA including a nucleic acid base sequence of 
at least 10 continuous bases required in order to cause a hybridization 
reaction may be used. 

[0024] DR type serological ly determined that it wi I I use these probe groups 
is judged as a posit ivity by at least one of the 32 above-mentioned sorts 
of o I i gonuc I eot i des. Most DRB types accompany i ng spec i a I ce I I D s i ngu I ar i ty 
can be identified in combination of a kind of oligonucleotide or an 



oligonucleotide. For example, with an immunological reagent which can be 
obtained easily at present, although some DRB types, such as DRB1 -1 2b, 
DRB1-14c, and DRB1-JX6, are difficult to identify, identification of them 
is attained by our oligonucleotide typing also including these. DR type 
which a DNA probe which is an oligonucleotide used for below in this 
invention can identify was indicated collectively. 
[0025]F1: A nucleic acid base sequence of array-number 41 statement: 
Nucleic acid base sequence :DR2 of DR1, B1*0101, B1*0102, and 
B1*0103F2: array number 42 statement, B5*0101, B5*0102, B5*0201, B5*0202 
(Obata. ), F. , AbeA. , Ohkubo M. and others, and 27 Hum Immunol 269 pages 
- 284 pages 1990 

A3 : A nucleic acid base sequence of array number 9 statement. (F3:. ) Nucleic 
acid base sequence of array number 43 statement :. DR3, B1*0301, B1*0302F4: 
Nucleic acid base sequence :DR4 of array number 44 statement, B1*0401, 
B1*0402, B1*0403, B1*0404, B1*0405, B1*0406, B1*0407, B1*0408 (Obata.), 
F. , Abe A. , Ohkubo M. and others, and 27 Hum Immunol 269 pages - 284 page 
1990 

F7 : A nuc I e i c ac i d base sequence of array-number 45 statement : DR7, B1 *0701 , 
B1*0702, nucleic acid base sequence : DRw8 of F8:array number 46 statement, 
JX6, B1*0801, B1*0802, B1*0803, B1-JX6 (Abe.), A., I to I., Ohkubo M. and 
others, I mmunogenet i cs 30 volume 422 pages - 426 pages 1989 
F9:. Nucleic acid base sequence of array number 47 statement :. DR9, 
B1*0901F10:. Nucleic acid base sequence of array number 10 statement :. 
DRw10, B1 *1 001 F1 1 : . Nucleic acid base sequence of array number 48 
statement :. DRw11, B1*1101, B1*1 102, B1*1103, B1*1 104F13 : Nucleic acid 
base sequence :DRw1 3 of array number 49 statement, DR4-Dw10, B1*0103, 
B1*0402, B1*1102, B1*1302F52:. nucleic acid base sequence [ of array number 
50 statement]: — DRw11, DRw12, DRw13, DRw14, JX6, DR3-Dw3, B3*0101, 
B3*0201 , B3*0202, and B3*0301 (ObataF. , Abe A. , Ohkubo M. et a I . . ) , 27 Hum 
Immunol 269 pages - 284 pages 1990 

A1416 : A nucleic acid base sequence of array number 11 statement. And a 
nucleic acid base sequence of K[/or ] 1406: array-number 69 statement (F52c: 
nucleic acid base sequence of array-number 51 statement) : DRw14-Dw16, DR3, 
JX6, DRw13, B1*0302, B1*1402, B1-JX6, B3*0301 (Obata.), F. , Itol., I to K. 
and others, and 32 I mmunogenet i cs (es) 313 pages - 320 pages 1990 
nucleic acid base sequence [ of F53: array number 52 statement ]: — DR4, 



DR7, and DR9 (Obata F. , Abe A., Ohkubo M. , I to I., Kaneko T. , OtaniF. , 
Watanabe K. , Kashiwagi N. et a I..), 27 Hum Immunol 269 pages - 284 pages 
1990 

F120: A nucleic acid base sequence of array-number 53 statement: DRw12a, 
DRw12b, B1*1201, and B1-12b (AbeA., Ito I., Ohkubo M. and others, 30 
I mmunogenet i cs (es) 422 pages - 426 page 1 989) , 

F121: A nucleic acid base sequence of array-number 54 statement: DRw12a, 
B1*0803, B1*1201 (Abe A., Ito I. and others, Ohkubo M. eta I., 30 
I mmunogenet i cs (es) 422 pages - 426 page 1 989) , 

F122: A nucleic acid base sequence of array number 55 statement : DRw12b, 
B1*0801, B1*0802, B1*1101, B1*1104, B1*12b, B1-PEV, B1*1601, B5*0101, 
B5*0102 (AbeA. , Ito I., OhkuboM. and others, 30 I mmunogenet i cs (es) 422 
pages - 426 page 1989), 

F123: A nucleic acid base sequence of array-number 56 statement: JX6, 
DR2-Dw22, B1*1602, B1-JX6 (Obata F. , AbeA., OhkuboM. and others, 27 Hum 
Immunol 269 pages - 284 page 1990), 

F142: A nucleic acid base sequence of array-number 57 statement: DRw14c, 
B1-14c (Obata F. , Ito I., ItoK. and others, 32 Immunogenetics(es) 313 pages 
- 320 page 1990), 

F143: A nucleic acid base sequence of array-number 58 statement: DRw14-Dw9, 
B1*1401 (Obata F. , Ito I., ItoK. and others, 32 I mmunogenet i cs (es) 313 
pages - 320 page 1990), 

F22: A nucleic acid base sequence of array-number 59 statement: B5*0101 
(33 ObataF. , I to I . , and Kaneko T. T i ssue Ant i gens 550 pages - 558 page 1 989) , 
F29: A nucleic acid base sequence of array-number 60 statement: B1*0901, 
B5*0102, B5*0201, B5*0202 (ObataF., Ito I., Kaneko T. eta I., 33 Tissue 
Antigens 550 pages - 558 page 1989), 

F30: A nucleic acid base sequence of array-number 12 statement: Nucleic 
acid base sequence :B1*0406 of B1*1103 and F42: array number 61 statement 
(ObataF. , Ito I. , Kaneko T. and others, 33 Tissue Antigens 550 pages - 558 
page 1989), 

F44:. Nucleic acid base sequence of array number 13 statement :. Nucleic 
acid base sequence : B1 *0403 of B1*0401 and F45: array number 14 statement, 
B1*0406, B1*0407, F46 : Nucleic acid base sequence :B1*01 01 of array number 
62 statement, B1*0102, B1*0404, B1*0405, B1*0408, B1*1402, (ObataF., Ito 
I., ItoK. and others, 32 I mmunogenet i cs (es) 313 pages - 320 page 1990) 



F141: A nucleic acid base sequence of array-number 63 statement: B1*0701, 
B1*0702, B1*1401, and B1 -14c, B3*0301 (Obata F. , Ito I., ItoK. and others, 
32 I mmunogenet i cs (es) 313 page-320-page 1990), 

F158: A nucleic acid base sequence of array-number 64 statement: B1*0405, 
B1*0801, B1*0803, B1*1303 (Obata F. , Ito I., Kaneko T. eta I., 33 Tissue 
Antigens 550 pages - 558 page 1989), 

F863: A nucleic acid base sequence of array number 15 statement : B1*0102, 
B1*1201, and B1-12b, B5*0201, B5*0202. F851:. Nucleic acid base sequence 
of array number 16 statement :. B1*0101, B1*0102, B1*0103, B1*0301, B1*0302, 
B1*0401, B1*0402, B1*0403, B1*0404, B1*0406, B1*0407, B1*0408, B1*0802, 
B1*1001, B1*1301, B1*1302, B1*1402, B1-JX6, B1-PEV, B3*0201, and B3*0202 
— genotype, DR which has become clear, and D phenotype were indicated to 
Table 1 about a typing result obtained by a probe of these. 
[0026] 
[Table 1] 



F53 
F120 
Fl 2 1 
F!22 



F22 
F29 
F30 
F42 
F44 
F45 
F46 

F141 
F158 
F863 
F851 



ATAGATGCATCTTTCCAGC 
GTGCGGTTCCTGCACAGAG 
GTGGACAACTAGTGCAGAC 
GGCGGGTGGACAACTACT 
TACTTCTATCACGAAGAGG 

ATAGAAGAGTCTTTGCAGG 
TAGGTGTC GACCAGGGCC 
TCTGTGCAGATACCGCAGG 
TTATGGACGCGTCTTTCCA 
GCCTGATGAGGAGTACTGG 
ACATCCTGGAAGACGAGCG 
TGTGTGGAGTAATTGTCCA 

GTTCCTGGAGAGATACTTC 
AGCGCACGTTCTGGTGGTG 
GCACGTTCTCCTCCTGGTT 
GAGTGTGGAAGCTGATCAG 
AGGAGGAGCTGCTGCGCTT 
GAGATGCTGGAAGACAGGG 
AGTTGCTGGAAGACAG GGG 

GAGCTCCTGGAAGAGAGGC 

AGTACTCAGCATCAGGCCG 

TGGTGGGGAGCACTGGAAC 

AGCGCAAGTCCTCGTGTTG 

TTATAG ATGCCTCTGT GCA 

GGTCGTCTTCGAGGAAGTC 

TATCAGCAAGAGGAGTCCGT 

GAG CAG AAGCG GGGCG GG 

AGCAGAGGCGGGCCGAGG 

GGAGAGGCGGGCCGCGGT 

AGCGCACGAACTCCTGGTG 
GGGGTAGCGCCGAGTACT 
TACGGGGCTGTGGAGAGG 
TACTCGGCATCAGGCGGC 




B1-B382, BMWg. 



103-12K-) 
IBI-110 « 



196-214 (* 
168-186 <+ 



1, 85*101, B5-B192 




[0027] An oligonucleotide cannot be used for a pair of DRB1 allele to 
classify between DRB1*0403-DRB 1*0407, DRB1 *0404-DRB 1*0408, DRB1*1101-DR 
B1*1104, and DRB1*1301-DRB1*1302. Since arrangement of these DRB1 domains 
differs only in amino acid #86 (a glycine or val ine) mutual ly and is shared 
too much by DRB allele of very many [ arrangement / of this part ], It is 
because it is impossible to this invention to identify a mold of special 
DRB with typing by an oligonucleotide of ******. 

[0028]DRB1*0701 and DRB1*0702 have the same DRB1 domain arrangement, and 
distinguishing is impossible. In this patent, a these DRB1 type pair is 
i nd i cated as arb i trary i ndependent DR types. DRB1 *0403 and DRB1 *0407 Name I y, 
DRB1*04 (03/07), DRB1*0404 and DRB1*0408 DRB1*04 (04/08), As for DRB1*0701 
and DRB1*0702, DR B1*07 (01/02), DRB1*1101, and DRB1*1104 is. DRB1*11 



(01/04), DRB1*1301, and DRB1*1302 expresses DRB1*13 (01/02). 
[0029] DRB5 allele, DRB5*0101, and DRB5*0102 were chosen as the target of 
an oligonucleotide at DRB type identification of DRw15 relation. In this 
case, it is because it is rich in DRB5 raucous ** DRB1 raucous twist nearby 
polymorphism. Wu S. , SaundersT. L. , BachF. H. etal.. 324 Nature (s) 676 pages 
- 679 pages 1986 .Lee B. S. M. , Rust N. A. , McMichael A. J. , McDvitt H. 0. et 
al. , 84 Proc Natl Acad Sci USA 4591 pages - 4595 pages On the other hand, 
in the DRB type case of DRw16 relation, it chose as information loci of 
gene typing of DRB1 and DRB5 1987. 

[0030] the strong I inkage disequi I ibrium between these situations and DRB1 
special allele, and DRB5 special allele sake (Bodmer J. G. , Marsh S. G. E. , 
ParhamP. et al. . ) 35 Tissue Antigens 1 page - 8 pages 1990 . Wu S. , Saunders 
T. L. , BachF. H. et a I . , 324 Nature (s) 676 pages - 679 pages 1 986 . Lee B. S. M. , 
Rust N.A. , McMichael A. J. , McDvitt H. 0. et al., 84 Natl Acad Sci USA 4591 
pages - 4595 pages 1 987 .Liu C-P, BachF. H. , Wu S. et a I . , J 1 40 I mmuno I (s) 
3631 pages - 3639 pages 1988 . Knowles R.W. , H i stocompat i b i I ity Testing 1987 
New York, Spr inger-Ver lag, 44 pages - 46 pages 1989, Consider DRB1, DRB5 
type, or haplotype to be DRB type one [ equivalent to DRB1 type ], and 
DRB1*1501-B5*0101 and DRB1*1502-B5*0102, It is expressed as 
DRB1*1601-B5*0201 and DRB1*1602-B5*0202. (Table 2) 
[0031] 
[Table 2] 
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[0032] Si nee 33 sorts of different DRB types containing the haplotype 
combined with the four sorts of DRB1-B5 type pai r or DRw15, and DRw16 unique 



target can identify by our oligonucleotide typing, Two sorts of possible 
DRB type combination which appears by a sample wi I I be 561 kinds in all. 
According to computer search, it cannot be distinguished among these 
whether depending on ol i gonuc I eot i de typing, it is equivalent to which of 
two DRB type combination in 28 cases. Among this, a DRB type judgment in 
seven cases, DRB1 a I lele of DRw11, DRw12, DRw13, DRw14, DRw17, and DRw52 
family that consists of DRw18 always links to four sorts of DRB3 allele 
(*0101, *0201, *0202, and *0301) (Bodmer.). J. G. , Marsh S. G. E. , Parham 
P. and others, and 35 Tissue Antigens 1 page - 8 pages 1990 .Abe A. , I to I . , 
Ohkubo M. et al. , I mmunogenet i cs30 volume 422 pages - 426 pages 1989 . Obata 
F. Abe A. OhkuboM. et al., 27 Hum Immunol 269 pages - 284 page 
1990 . Petersdorf E. W. , Gr i ff ith R. L. , ErlichH. A. eta I., I mmunogent i cs 
32 volume 96 pages - 103 pages 1990 .Obata F. , Ito I. , Ito K. et al. , and 
32 I mmunogenet ics(es) 313 pages - 320 page 1990 .Knowles R. W. , Dupont B. 
et al., Histocompatibility Testing 1987 .New York, Springer-Ver lag, 44 
pages - 6 pages 1989 .Tiercy J-M, Gorski J., Jeannet M. , Mach B. et al., 
Proc Natl Acad Sci USA 85 volume 198 pages - 202 pages 1988 . Fernandez-Vi na 
M. , Shumway W. , Stastny P. et al. , 28 Hum Immunol 51 pages - 64 pages Since 
these [all ] wi I I be detected by F52 which is a kind of oligonucleotide 
currently made to the fixed arrangement of DRB3 allele in 1990, typing 
becomes possible. 

[0033] As a result, 21 cases shown in Table 2 are left behind as 
identification being impossible with our oligonucleotide typing. 
The oligonucleotide probe group proposed in a detection target substance 
book patent is equivalent to a part of DNA sequence which forms the membrane 
protein currently expressed by cell surface. Therefore, of course, it is 
effective also to messenger RNA and C-DNA to make a chromosomal DNA 
applicable to detection. A known method is used for extraction of these 
three kinds of nucleic acid. Any are chosen in for [ these ] detection 
changes with the environment where an inspection is conducted. 
[0034] Sample DNA used in this invention can be extracted from human various 
portions. As the example, hair, such as hair of peripheral blood, the tunica 
mucosa oris, and hair, and a hair root, a nai I, etc. can be mentioned. When 
extract i ng a chromosoma I DNA from per i phera I b I ood, the tun i ca mucosa or i s, 
hair, and a hair root among these, they are used by potassium chloride, 
a magnesium chloride, gelatin, a surface-active agent, and trischloride 



buffer solution containing the protease K, being fond. When extracting a 
chromosomal DNA f rom a nai I , sod i urn ch I or i de, EDTA, sod i urn dodecy I sulfate, 
dithiothreitol, and the trischloride buffer solution containing the 
protease K are fond, and are used. Although sodium dodecy I sulfate of 
ionicity, non ionic Tween 20, or N0NIDET0 P40 can be mentioned as an example 
of a surface-active agent in this solution, it is especial ly used by Tween 
20, being fond. After heat-treating at the temperature of 37 ** - 60 ** 
for 0. 1 hour - 1 hour and heat-treating for [ 1 minute - ] 10 minutes at 
the temperature of not I ess than 90 more ** after that by us i ng th i s so I ut i on, 
i t can i ce-coo I and the so I ut i on of a chromosoma I DNA can be obta i ned through 
phenol extraction and chloroform washing. DNA obtained by this operation 
can be used for hybridization as it is, when there are many the amounts 
of chromosomal DNAs. 

[0035]When there is little the quantity if needed, after especially the 
above-mentioned nucleic acid used for this invention amp I if ies a specific 
region, covering it over PCR (polymerase chain reaction), it can be used 
for hybridization. In this case, since the amount of samples increases, 
there is an advantage that detection becomes easy. In hanging the specific 
region of a chromosomal DNA on PCR, after only centr i fugi ng, without 
performing phenol extraction under above-mentioned operation and after 
heat-treatment, and chloroform washing, using the digestive liquor is also 
performed. 

[0036] I n order to app I y the method of PCRPCR to DRB type typ i ng, the genera I 
method of amp I ifying a I I the a I I the possible DRB(s) type genes by a single 
step us i ng one set of pr i mer and the group spec i f i c amp I i f y i ng method wh i ch 
amp I if ies only the DRB gene of a kind of DRB type or kind can be considered. 
[0037] the group spec i f i c-among these two methods amplifying method — a 
group, although it is the specific amplifying method therefore. In order 
to perform group spec i f i c amp I i f i cat i on by that i t i s requ i red to i dent i f y 
a target DRB type first and a single step, there is a problem that it must 
amplify in the separated individual tube using all the possible primers. 
Whether the group specific amplifying method is adopted or the general 
amplifying method is adopted have started how precise gene typing is 
required. That is, the group specif ic amp I ifying method is useful although 
a I I the DRB types known are identified, and on the other hand, the general 
amp I ifying method is useful at the point that it is dependent on selection 



of a probe and may be typed at a stretch about many samples. Therefore, 
for typing of the DRB type which is the purpose of this patent, a mainly 
general method is used among these methods. 

[0038] It cannot be overemphasized that it is useful also when the 
oligonucleotide probe group which this patent provides types using the 
group specific amplifying method. 

The base sequence of the ol i gonuc I eot i de primer used for PCR suitably used 
in oligonucleotide primer this invention for PCR is as follows, 
nucleic acid base sequence [ of FPR1: array number 65 statement ]: (Obata 
F. , I to I., Kaneko T. , Ohkubo M. , Ishimoto A. L, Abe A. , Kashiwagi N. et 
a I..) 33 Tissue Antigens 550 - 558 pages 1989 

GH46: Nucleic acid base sequence of array number 67 statement : (Scharf 
S. J. , Long CM., Erlich H. A. and others, 22 Hum Immunol 61 -69-page 1988) 
DRbetaAMPI : Nucleic acid base sequence of array number 66 statement : (Todd 
J. A., Bell J. I., McDevittH. 0. and others, 329 Nature (s) 599 -604-page 1 987) 
Among these An oligonucleotide primer, According to the combination of 
FPR1 -DRbetaAMPI, the 2nd and 3rd hypervar iable regions (238bp) of the 2nd 
exon part of a DRB gene can be amp I if ied (Kaneko Obata F. , Abe A. , Ohkubo 
M. , I to I.). T. , OtaniF. , Watanabe K. , KashiwagiN. etal., and 27 Hum Immunol 
269 - 284 pages It wi I I be the most desirable at that [ 1990 ]. 
[0039] If the condition ol igonucleotide probe of an amp I if i cat ion reaction 
is used in a f i Im, a grain, and the state where it fixed to the tabular 
substance and the hybridization reaction in a heterogeneous system is 
performed, when performing this amp I if icat ion reaction, It i s embel I i shed 
so that the sign of this oligonucleotide primer may be carried out or a 
sign may be carried out by this substance by the substance which can cause 
one phenomenon of radioisotope and/or fluorescence, coloring, and 
luminescence, And/or, it faces performing the DNA amplification reaction 
of a sample gene using an oligonucleotide primer, It is required to use 
the nucleic acid which the sign is carried out by the substance of the 
reaction which can cause one phenomenon of radioisotope and/or fluorescence, 
coloring, and luminescence in part at least, or is embellished so that a 
sign may be carried out with this substance. 

[0040] On the other hand, if hybridization is carried out using the 
oligonucleotide probe which carried out the sign after fixing sample DNA 
to a f i Im, a grain, and a cyl indrical substance, It is unnecessary to carry 



out the sign of the sample DNA in an amplification reaction, and the sign 
was carried out or it becomes unnecessary to use the reactional substrate 
embellished in the state in which a sign is possible. It is preferred to 
make it react in tr is and chloride buffer solution which uses heat-resistant 
DNA polymerase for an enzyme in order to cause the above-mentioned 
amplification reaction smoothly, and contains potassium chloride, a 
magnesium chloride, gelatin, dGTP, dCTP, dTTP, dATP, and an ol igonucleotide 
primer. It is required to carry out the sign of the DNA which wi I I serve 
as a sample if hybridization is carried out using the f i Im etc. which fixed 
the o I i gonuc I eot i de probe, The method of add i ng the o I i gonuc I eot i de pr i mer 
embel I ished with inactive substances, such as nucleic acid, such as dATP, 
dUTP, etc. which were embel I ished with inactive substances, such as nucleic 
acid containing radioisotope or biotinylation, radioisotope, or 
biotinylation, will be adopted. In this, using radioisotope, the method 
of using the substance embellished with inactive substances, such as 
biotinylation, is fond on the safety measures of an inspection, and is used 
[ rather than ]. In the biotinylated nucleic acid, in order to make 
hybridization perform smoothly, b i ot i ny I at i on-1 4-dATP is fond and is used. 
For example, when biotiny lation-21-dUTP is used instead of 
b i ot i ny I at i on-1 4-dATP, dispersion may be accepted in hybridization 
intensity. 

[0041] In this case, although it changes with the quantity of the 
organization which becomes a sample, quantity of blood, etc., an PCR 
reaction is performed by repeating the cycle of 20 temperature falls or 
more and temperature up, and in order to conduct the continuing inspection 
smoothly, it is preferred [ sample DNA / being amp I if ied by the about Imicrog 
grade ]. When there are few amounts of samples, after performing 30 times 
of PCR, it is also effective to add an enzyme to the reaction mixture and 
to carry out by repeating PCR further. 

[0042] In specif ica I ly using the DNA solution extracted from hair, such as 
hair of hair, The 1st reaction is first heated for 3 minutes at 94 **, 58 
** performs for 2 minutes at 72 ** for 2 minutes succeeding I y, and, as for 
PCR of the 2nd henceforth, it is preferred to carry out on the conditions 
which the last says for 2 minutes for 1 minute at 58 ** for 1 minute, and 
says for 2 minutes at 72 ** at 72 ** by 94 **. In using the DNA solution 
extracted from about 30,000 tunica-mucosa-or is eel Is, The 1st reaction is 



first heated for 3 minutes at 94 **, 58 ** performs for 2 minutes at 72 
** for 2 minutes succeeding I y, and, as for PCR of the 2nd henceforth, it 
is preferred to carry out on the conditions which the last says for 1 minute 
for 30 seconds at 58 ** for 10 seconds, and says for 2 minutes at 72 ** 
at 72 ** by 94 **. 

[0043] The using form oligonucleotide probe of an oligonucleotide probe 
combines this probe with a suitable substrate chemically, It is possible 
to use it in which gestalt of whether it fixes to this substrate or for 
it to be made to adsorb physically and to fix or the state where it was 
dissolved or suspended in the solution, and it is very good in which these 
gestalten. However, in order to use the oligonucleotide probe of a large 
excessive amount generally at the time of hybridization, In carrying out 
hybridization of the ol i gonuc I eot i de probe by the state or suspended state 
voice dissolved into the solution, Usually, since an uncrossed 
oligonucleotide probe must be removed and the existence of hybridization 
must be detected, The method of fixing to substrates, such as a film for 
nucleic acid immobilization, beforehand, and carrying out hybridization 
of the fragment of a gene or a gene used as a sample using this substrate, 
Or the method of carrying out hybridization using the liquid which fixes 
the ol i gonuc I eot i de probe conversely, and dissolved or ****(ed) sample DNA 
or its fragment, It adds to this ol i gonuc I eot i de probe as a strange method 
of the latter method, One kind of oligonucleotide probe equivalent to the 
base sequence of portions other than the DNA sequence equivalent to this 
oligonucleotide probe in a sample which will be rubbed if small is used, 
Fix this probe to the f i Im for nucleic acid immobi I ization, and specific 
arrangement is connected with the three-dash terminal or five prime end 
of the method and the oligonucleotide which performs hybridization, The 
method of fixing arrangement complementary to this base sequence to these 
substrates for immobilization, such as a f i Im, beforehand, and performing 
hybridization, etc. are adopted. 

[0044] In these methods, it is used by the method of using it in the shape 
which is in the state which combined this probe chemical ly, or was fixed 
in the state of any in the state where it adsorbed physical ly, being fond 
so that samp I e DNA and a hybr i d i zat i on react i on can be more eas i I y performed 
for an ol i gonuc I eot i de probe in an uneven phase. In this method, it cannot 
be overemphas i zed that i t i s preferred to use i t i n the state where i t jo i ned 



together chemically in the form which does not have trouble in a 
hybridization reaction, under the present circumstances — as a substance 
which is alike and combines a probe, there are a film-like substance, a 
granular substance, and a tabular substance — or [ these any ] — from 
— it will be chosen. In order to make the operativity of hybridization 
reaction time good, in these, the shape of a film or a tabular substance 
is fond, and is used, and especially, a film-like substance is most fond 
and is used. 

[0045] In order to make fixed quantity increase, and in order to control 
inhibition of the hybridization reaction on this substrate in order to fix 
a probe to these substances, before fixing, the tai I ing is general ly carried 
out by the homopolymer of nucleic acid, and it is preferred to fix this 
probe that carried out the tai I ing. For that purpose, general ly the tai I ing 
processing of the three-dash terminal of a probe which performs terminal 
deoxynuc I eot i dy I transferase to an enzyme as a reactional substrate using 
dTTP, dATP, dCTP, or dGTP is adopted. 

[0046] In this processing, the trischloride buffer solution containing 
sod i urn cacody I ate, a cobalt chloride, dithiothreitol , dTTP, dATP, dCTP or 
dGTP, and a probe is used. In this case, poly dT which uses dTTP for a 
reactional substrate as a homopolymer is fond, and is formed, and, as for 
more than 200 base length, 2000 or less base of that length is more 
preferably formed [ more than 50 base length / more than 100 base length ] 
by the base length of 500 or less base 1000 or less base. 
[0047] Thus, by the heating method, the UV irradiation method, or other 
methods, the ol i gonuc I eot i de probe which is obtained and which carried out 
the ta i I i ng makes a chem i ca I bond form i n the f i I m wh i ch conta i ns ce I I u I ose 
or nylon as an ingredient, and is fixed to it. As an example of these f i Ims, 
HybondTM-C, HybondTM-C extra, HybondTM -ECL, HybondTM-N, and HybondTM-N+ 
(Amersham), Although Whatman541fi Iter (Whatman), DuralonTMUV, 
Duralose-UVTM (Stratagene) , PhotoGene Nylon Membrane (BRL) , etc. can be 
mentioned, It will not interfere, if a gene or an oligonucleotide probe 
may be combined even if it uses except [ these ]. When a gene or an 
ol i gonuc I eot i de probe is fixed to these f i Ims, it is based on methods, such 
as heat-treatment or UV irradiation processing, but about whether it is 
based on this either or option, it wi 1 1 change suitably with the character 
of the film to be used. For example, in using Dura I on UV and Hybond-N+, 



it fixes by a UV irradiation method, and when using Hybond-C extra, the 
method of heating at 80 ** among a vacuum is fond, and is adopted. 
[0048] On the other hand, in order to fix a sample gene, heat-treatment or 
the method of carrying out UV irradiation is adopted as it is in sample 
DNA. It may be preferred to embellish a five prime end or a three-dash 
terminal with poly dT etc. to parts other than the base sequence which is 
needed for detection, for example, and embel I ishing a sample gene in these 
cases is also performed. As a method for these, there is an elongation 
reaction using the oligonucleotide and ligase which have a base sequence 
required for the elongation reaction or ornamentation by nucleic acid and 
a terminal deoxy NUKUREOCH I D I RU transferase in ornamentation of a 
three-dash terminal. The method of combining the beforehand suitable base 
sequence for the five prime end portion of the primer used for PCR, etc. 
are adopted as ornamentation of a five prime end. 

[0049] In order to investigate the existence of hybridization, change with 
methods of hybridization, but. It is carried out by detecting this marker 
by carrying out the sign of an ol i gonuc I eot i de probe or the sample DNA by 
the substance which can cause one phenomenon of radioisotope and/or 
fluorescence, coloring, and luminescence, or embellishing so that a sign 
may be carried out with this substance. 

[0050]As a marker used here, **** radioisotope, such as radioisotope like 
32P, 35S, and 1251, a f luorochrome I ike fluorescein isothio SHINET0 (FITC) 
or b i ot i n, and d i gox i gen i n, can be ment i oned. I n detect i on, pub I i c I y known 
methods, such as making an X-ray f i Im expose radioisotope etc. , In the case 
of a fluorescent substance, measurement by a f I uorophotometer causes a 
luminous phenomenon or a coloration phenomenon with biotin, the enzyme 
which was respectively combined with streptoav i d i n or an anti-JIKOGISHI 
gen i n ant i body i n the case of the d i gox i gen i n, etc. , The method of measur i ng 
these with a photometer and the method which an X-ray f i Im is made to expose 
are adopted. Alkal ine phosphatase and Japanese horseradish peroxidase can 
be mentioned as an enzyme used here. 

[0051] These markers can also be added [also inserting into these base 
sequences, and ] to a five prime end part or a three-dash terminal part 
by using the nucleic acid which performed ornamentation suitable for these 
purposes at composition of an oligonucleotide or the time of preparation 
of a sample gene, or amplification. Thus, each of obtained labeling 



oligonucleotides or labeling sample genes are applicable to typing of 
HLA-DR. 

[0052] In hybridization this invention, it recommends performing the DNA 
fragment wh i ch amp I i f i ed hybr i d i zat i on from the qua I i ty of a f i I my mater i a I 
which fixed a required kind of probe, a particulate matter or the quality 
of a board-shaped object, and a sample using sample DNA which carried out 
alkaline denaturation. For this hybridization reaction, 3M 
tetramethy I ammonium chloride, 2mM EDTA, 5x Denhardt' s solution, 0.1 % of 
the weight SDS (sodium dodecyl sulfonate) and also 50mM containing the 
denatured DNA of 100 microg/ml concentration Trischloride buffer solution 
(pH 8.0) is fond, and is used. However, to say nothing of the liquid of 
other presentations being used, as the examp I e, 6xSSC (0. 9M sodi urn chlor ide, 
0. 09M sodium acid citrate), 0. 5%SDS, the liquid containing the denatured 
DNA of 100 microg/ml concentration, etc. are mentioned. 
[0053] Hybr idi zat ion is performed at the temperature of 42 ** in the 
above-mentioned solution for 30 minutes thru/or 10 hours. After 
hybridization the film which fixed the probe and was usually applied to 
hybr i d i zat i on Under a room temperature, the i ns i de of the wash i ng so I ut i on 
whose presentations are 6xSSC and 0. 1% SDS — the temperature of every [ a 
for / 5 minutes ] 2 times thru/or, 40 ** which it washes 5 times and is 
the temperature at the time of hybridization succeeding I y thru/or 65 ** 
— 5 minutes — or it washes for 30 minutes. Then, it washes under a 1-time 
room temperature in a 2xSSC solution. A presentation can also use the 
so I ut i on of 2xSSPE (0. 3M sod i urn ch I or i de and 0. 02M phosphor i c ac i d 1 sod i urn, 
2mM EDTA) and 0. 1%SDS, or a tetramethy I ammonium chloride solution for a 
penetrant remover here 6xSSC and instead of being a solution of SDS 0. 1%. 
[0054] As described above, in this invention, recommend performing the DNA 
fragment wh i ch amp I i f i ed hybr i d i zat i on from the qua I i ty of a f i I my mater i a I 
which fixed a requi red kind of o I i gonuc I eot i de probe, a particulate matter 
or the qua I i ty of a board-shaped object, and a samp I e us i ng samp I e DNA wh i ch 
carried out alkal ine denaturation, but. It is also possible to perform the 
DNA fragment amplified from the sample using the oligonucleotide probe 
which dissolved into the quality of a filmy material fixed by the 
aforementioned method, a particulate matter or the quality of a 
board-shaped object, and a solution. 

[0055] Hybr idi zat ion at this time is performed as follows, for example. 



First, a film is cut off to 12 pieces, as a piece has one dot, First each 
piece with 12 sorts of ol igonucleotide probes (F1, F2, F4, F7, F8, F9, F11, 
F120, F13, F123, F142, F143, twong(s) each/ml) which carried out 32P label 
6xSSC (sodium chloride, sodium acid citrate), 0. 5%SDS, Among the mixed 
I iquor of 5x DENHARUTO I i quid, at 37 **, it is made to hybridize for 2 to 
3 hours, and a film is washed on condition of the following. The result 
which receives these oligonucleotide probes first here is investigated. 
[0056]After this result is obtained, a film is processed at 37 ** for 15 
minutes among 0. 4MNaOH, then, 0. 1xSSC (15mM sodium chloride and 1.9mM 
sodium acid citrate. ) Among the solution which consists of pH7. 0 0. OT/oSDS, 
process at 37 ** for 1 5 more m i nutes, and an o I i gonuc I eot i de probe i s removed, 
It is made to hybridize by 14 sorts of other different oligonucleotide 
probes (F3, F10, F22, F29, F42, F44, F45, F46, F121, F122, F158, F52c, A1416, 
K1 406) , and the above-ment i oned method. I n add i t i on to the above-ment i oned 
oligonucleotide probe, F30, F52, F141, F851, and F863 are used for what 
cannot be thoroughly decided in the above-mentioned hybridization. 
[0057] The washing solution presentation after hybridization and the 
washing temperature are as follows. 

F1, F2, F7, F9, F29, F143, and F158:6xSSC (sod i urn ch I or i de. ) Sodium acid 
citrate, 0. 1%SDS, 54 ** F4, F8, F10, F22, F52, F52c, A1416, K1406, F121, 
F851, and F863:6xSSC (sodium chloride. ) sodium acid citrate, 0. 1%SDS, 57 
**F11, F13, F30, F42, F120, F122, F123, F141, and F142:6xSSC: (sodium 
chloride.) Sodium acid citrate, 0. 1%SDS, 62**:F45, F46:3M 
tetramethy I ammonium chloride, 57**: In all the cases of F3 and F44:3M 
tetramethy I ammonium chloride and the 62 ** above-mentioned washing, it has 
a penetrant remover, be in them, and wash for 5 minutes under a room 
temperature to them, before washing a membranous fragment at the 
above-mentioned temperature. 

[0058] It is necessary to carry out hybridization in this case with an 
individual container for every oligonucleotide probe which you are going 
to make it hybridize, It cannot be overemphasized that the quality of a 
filmy material, the particulate matter, or the quality of a board-shaped 
object which fixed a number of an oligonucleotide probe of the reaction 
vesse I s and samp I e DNAs to be used must be used, therefore that an i nspect i on 
implementation person's operation becomes complicated. 
[0059] The example as a result of the hybridization obtained by such 



operation was shown in drawing 2 , drawing 3 . and drawing 4 . 
DRB geno typing of 375 healthy Japanese whose D types serological OR type 
or cyto logical are unknown was performed using the oligonucleotide probe 
and oligonucleotide primer of the inspection result above. 
[0060] This patent has theoretical ly a case which cannot identify 21 sorts 
a I so by the o I i gonue I eot i de probe group of a statement as a I ready descr i bed. 
However, 15 cases are DRB types rarely seen in Japanese people among the 
eases which cannot identify [ these ] 21 sorts, For example, DRB1*0102, 
DRB1+0103, DRB1+0301, DRBH0302, DRB-PEV and DRB1+1601, and DRB5*0201 were 
not accepted by 375 Japanese who investigated this time. Therefore, six 
cases [11 ] (cases 5, 6, 9, 16, 17, and 18) cannot be i dent i f i ed eventua 1 1 y. 
That is, 364 persons' (97%) mold judging is able to be performed among 375 
persons. 

[0061 ] Comparison with the gene frequency which was able to obtain again 
comparison with the gene frequency which was able to obtain the gene 
frequency obtained from the above-mentioned result from serological typing 
in Table 4 from cytological typing in Table 5 was shown in Table 3. It is 
distinct that the blank value which shows the mold which cannot belong by 
the typing method which uses the probe group provided by this patent and 
this probe group rather than based on the conventional typing method becomes 
small, and mold division accuraey is improving from this value. 
[0062] 
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[0064] 
[Table 5] 
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[0065] As the inspection reagent kit carried out the contents above, in order 
to obta i n a good resu 1 1 i n typ i ng us i ng the o I i gonuc I eot i de probe of HLA-DR, 
The quality of a filmy material which fixed this probe or this probe, a 
particulate matter, or the quality of a board-shaped object is 



indispensable, and it is desirable to include the hybridization reaction 
further performed using this probe, a reagent required in order to wash 
further, and also the reagent which extracts DNA from a sample. In order 
to carry out this typing smoothly, it is desirable to contain the 
oligonucleotide primer used for PCR. 

[0066] Therefore, it is desirable to contain the reagents and instruments 
which are needed for an inspection in the reagent kit with which this typing 
is presented, The film which carried out fixed processing of the 
oligonucleotide probe group or the oligonucleotide probe group which 
carried out tailing processing which specifically carried out tailing 
processing of an oligonucleotide probe group or these, A grain, a board, 
the reagent for signs, the reagent for the gene amp I if i cat ion reaction of 
sample DNA, the reagent for hybridization, The reagent for washing 
performed after hybr i d i zat i on, the object for hybr i d i zat i on operat i on, and 
the instrument for washing operation, It comprises some other articles, 
the standard reagent of the positive control for judging the existence of 
hybridization and negative control, the example of expression of a decision 
result, and instruments required for each operation of an inspection being 
contained, and using these all or ol igonucleotide probes as indispensable. 
[0067] As a reagent for signs, PhotoGeneTM Nucleic Acid Detection System 
(BRL, Life Techno I ogi-es Inc.), Southern Light Kit (Boheringermamhaim) or 
DIG systemTM (Boehringer Mannheim) can be mentioned as an example. As an 
instrument, plastic tubes, such as a BIO-BIK sampl i ng tube (BioPlastic Co, 
Ltd.), Test tubes, such as a glass test tube (Corning GlassWorks) which 
carried out borosilicate processing, Capacity variable digital type 
pipettes, such as PipetmanTM (Gilson), and the chip for them, The photometer, 
the X-ray f i Im, the cassette for exposure, the film hanger (Fuji medical 
system) and thermostat, and water bath tub which detect the plastic bags 
(made by Cosmob i o etc. ) i n wh i ch heat sea I i ng is poss i b I e, I urn i nescence 
produced at the time of an inspection, fluorescence, and a color can be 
ment i oned. 

[0068] As for various kinds of reagents, it is common to be provided as a 
solution thicker than operating concentration so that concentration can 
be controlled if needed, but even if it prepares to the required 
concentration at the time of an inspection, it does not interfere. 
[0069] 



[Effect of the Invent ion] The ol i gonuc I eot i de probe group provided by this 
invention can carry out the mold division of the genotype of the gene which 
encodes an HLA-DR antigen clearly, and made conventionally possible the 
mold division of the genotype which was impossible for the mold division 
by using this oligonucleotide probe. In the case of Japanese people, by 
using a publicly known oligonucleotide probe collectively, the mold 
division of the genotype of an HLA-DR antigen was made possible at the 97% 
and high rate. Thus, according to the method of the genotype division which 
uses the ol i gonuc I eot i de probe and it which are provided by thi s invention, 
a highly precise mold part injury is attained rather than based on the 
conventional mold division. In order for typing especially by antiserum 
to judge including the mold of impossible DR, use of the oligonucleotide 
probe of this invention is indispensable requirements. 
[0070] As mentioned above, progress of research on development of a sti I I 
newer modality or other medicine is also expectable by the method of the 
genotype division which uses the oligonucleotide probe and it which are 
provided by this invention. 
[0071] 

[Example] Hereafter, an example explains this invention concretely. However, 
these examples do not limit the technical scope of this invention. 
[0072] 

[Work example 1] 

The synthetic ol igonucleotide of the ol i gonuc I eot i de was compounded using 
the automatic DNA synthesis machine made from Applied Biosystem (Foster 
City), and denaturation polyacry I amide gel electrophoresis refined it. 
[0073] The base sequence of a PCR primer is the two already reported 
fol lowing kinds. 

The fol lowing parts use the already reported arrangement FPR1, DRbetaAMPI, 
and among oligonucleotide probes. 

F22, F29, F42, F158F8, F120, F121, F122F2, F4, F123, F52F46, F52c, F141, 
F142, and an ol igonucleotide probe besides F143 were compounded according 
to the already reported base sequence of DRB allele. 
[0074] 

[Work example 2] 

the Homo sapiens cancel I at ion blood or the tunica mucosa oris (about 28000 
cells are included) of extract ion-115microl of a chromosomal DNA from a 



sample — TE buffer solution (10mM trischloride (pH 7.4).) of 500microl 
It ****(ed) to ImMEDTA and centrifuged at 13000 rpm for 10 seconds using 
the desk centrifuge by Eppendorf. Digestive liquor was removed after 
centrifugal separation and it left solid matter. Add TE buffer solution 
of 500microl here, stirred, solid matter was made to ****, and it 
centrifuged again. Digestive liquor was removed after centrifugal 
separation and it left solid matter. Succeed i ng I y, perform this operation 
twice and to the obtained solid matter 50mM potassium chloride, 10mM 
trischloride (pH 8.3), a 1.5mM magnesium chloride, Make solution 100mul 
wh i ch cons i sts of 0. 001 % ge I at i n, 0. 05% Tween 20, and the 1 0m i crog protease 
K add and ****, and it was made to react at 56 ** for 45 minutes, and after 
heat-treating under boi I conditions for 5 more minutes, it quenched in the 
ice bath. Then, the digestive I iquor which centrifuges I ike the point and 
contains a chromosomal DNA was obtained. Besides, 5microl was taken from 
cleaning liquid, and PCR was presented as a chromosomal DNA solution. 
[0075] 

[Work example 3] 

The extract ion-210mM trischloride of the chromosomal DNA from a sample (pH 
7. 4) , To so I ut i on 1 0Omu I wh i ch cons i sts of 1 0OmM sod i urn ch I or i de and 1 mMEDTA, 
1. 5 mg of dithiothreitol , 10%SDS25microl — in addition, make a human nai I 
****, and also add solution 10mul containing 100 mg of protease K, and it 
was made to react at 56 ** for 5 mi nutes - 45 mi nutes, and after heat-treat i ng 
for 1 0 m i nutes at 95 more **, i t quenched i n the i ce bath. Then, the d i gest i ve 
I iquor which centr i fuges s imi lar ly in Example 1 and conta i ns a chromosoma I 
DNA was obtained. Besides, it 5microl Took from cleaning liquid, and PCR 
was presented as a chromosomal DNA solution. 

[0076] [Comparative example 1] Digestive liquor was removed, after 
****(ing) blood of 50microl to 5%EDTA solution 50mul and centr i fug ing 
si mi larly in Example 1 for 5 seconds. Water 200mul was added to the remaining 
sol id matter, and it dissolved in it, and heat-treated under boi I conditions 
for 5 minutes. The obtained solution was centrifuged like the above and 
digestive liquor was extracted. Besides, 40microl was taken from cleaning 
liquid, and PCR was presented as a chromosomal DNA solution. 
[0077] [Comparative example 2] Homo sapiens blood of 50microl was ****(ed) 
to 5%EDTA solution 50mul, and the receipts and payments to a glass syringe 
were performed for this ****** for 5 minutes using the glass syringe and 



the hypodermic needle (22 gauges). Then, it heat-treated under boil 
conditions for 5 minutes. The obtained solution was centrifuged like 
Example 1 and digestive liquor was extracted. Besides, 40microl was taken 
from cleaning I i quid, and PCR was presented as a chromosomal DNA solution. 
[0078] [Comparative example 3] After ****(ing) blood of lOOmicrol in the 
solution which consists of water lOOmul and 5%EDTA50microl and centrifuging 
si mi lar ly in Example 1, the remaining sol id matter was ****(ed) to solution 
200mul of 0. 05% of N0NIDET0 P40, and was heat-treated under boi I conditions 
for 5 minutes. The obtained solution was centrifuged like the above and 
digestive I iquor was extracted. Besides, 40microl was taken from cleaning 
liquid, and PGR was presented as a chromosomal DNA solution. 
[0079] 

[Work example 4] the biotinylation 10xPCR buffer solution (200mM 
trischlor ide. ) by the polymerase chain reaction (PCR) which uses 
biotinylation-21-dUTP 15mMMgCI, 250mMKCI, 0. 5%Tween20, and 
100microg/mlBSA 5microl, Respectively 5mMdATP, 2. 5mMdCTP, and 2. 5mMdGTP 
2. Imicrol, Imicrol and 0. 5mM biotinylation-21-dUTP for 5mMdTTP 1. 1. 
25microl, the DNA solution which obtained 10microM primer liquid 
(equ i va I ent m i xed so I ut i on of FPR1 pr i mer and DRbetaAMPI pr i mer) i n 1 m i cro I 
and Example 2 — 5microl — water was mixed further and ful I capacity was 
set to 49m i cro I. This liquid was mixed, it heated for 5 minutes at 95 **, 
and neglect cool ing was carried out at the room temperature. After adding 
and stirring Taq. DNA polymerase solution 1mu[ of 2. 5 unit / mul ] I in 
this liquid, the mineral oil of 40microl was stratified. Product PCmade 
from ASTEC-500 was used for this liquid, and PCR was performed 30 times. 
[0080] The first reactions in PCR were the conditions for 3 minutes at 72 
** for 2 minutes in 55 **, and 29 times is the conditions for 2 minutes 
at 72 ** for 1 minute in 50 seconds and 55 ** at 94 **, and performed the 
30th time on condition of for [ 72 ** ] 3 minutes 2nd henceforth. Reaction 
mixture was 50microl Taken, and after carrying out 165microl mixing of 
5microl and the ethanol there and stirring glycogen (10mg/mul) Imicrol and 
3M sodium acetate (pH 5.5) to it, it cooled for 30 minutes at -20 **. 
Centrifugal ity was carried out on 12000-rpm conditions for 5 minutes after 
cooling, and solid settlings were obtained. Ethanol was added to the 
obtained settlings 70%, solid settlings were washed, and it dried under 
decompression after that. Thus, the sol id which consists of a DNA by which 



obtained U was biotinylated was dissolved in the water of 108microl, and 
DNA concentration prepared the solution of 0. 01 micro g/mu I. The length 
of generation DNA by PCR checked having applied DNA solution 8mu I to 1. 
0% agarose gel. 

[0081] [Comparative example 4] It was operated I ike Example 4 except having 
used the DNA solution obtained in the comparative example 1 instead of the 
DNA solution obtained in Example 2 in Example 4. As a result, in agarose 
gel, a clear band was not accepted but the DNA solution obtained in the 
comparative example 1 became clear [ that it cannot be used ]. 
[0082] [Comparative example 5] It was operated I ike Example 4 except having 
used the DNA solution obtained in the comparative example 2 instead of the 
DNA solution obtained in Example 2 in Example 4. As a result, in agarose 
gel, a clear band was not accepted but the DNA solution obtained in the 
comparative example 1 became clear [ that it cannot be used ]. 
[0083] [Comparative example 6] It was operated I ike Example 4 except having 
used the DNA solution obtained in the comparative example 3 instead of the 
DNA solution obtained in Example 2 in Example 4. As a result, in agarose 
gel, a clear band was not accepted but the DNA solution obtained in the 
comparative example 1 became clear [ that it cannot be used ]. 
[0084] 

[Work example 5] 

The b i ot i ny I at i on capac i ty by PCR wh i ch uses b i ot i ny I at i on~1 4-dATP 
50microl, Further the DNA solution obtained in Example 2 including 5microl 
Potassium chloride, Trischloride buffer solution (pH 8.3), a magnesium 
chloride, gelatin, dGTP, dCTP, dTTP, dATP, biotin 1 4-dATP, a primer, The 
solution which set respectively concentration of vent DNA polymerase (made 
by NEB) to50microM, 50microM, 50microM, 30microM, 12microM, 20microM, and 
0. 02 u/mu I 50mM, 10mM, 1.5mM, and 0. 001% was prepared. This solution was 
heated for 5 minutes at 95 **, and neglect cool ing was carried out at the 
room temperature. After adding and stirring Taq. DNA polymerase solution 
1mu[ of 2. 5 unit / mul ] I in this liquid, the mineral oi I of 40microl 
was stratified. Product PCmade from ASTEC-500 was used for this liquid, 
and PCR was performed 30 times. 

[0085] The first reactions in PCR were the conditions for 3 minutes at 72 
** for 2 minutes in 55 **, and 29 times is the conditions for 2 minutes 
at 72 ** for 1 minute in 50 seconds and 55 ** at 94 **, and performed the 



30th time on condition of for [ 72 ** ] 3 minutes 2nd henceforth. Reaction 
mixture was 50microl Taken, and after carrying out 165microl mixing of 
5microl and the ethanol there and sti rr i ng glycogen (10mg/mul) Imicrol and 
3M sodium acetate (pH 5.5) to it, it cooled for 30 minutes at -20 **. 
Centr i fuga I ity was carried out on 12000-rpm conditions for 5 minutes after 
cooling, and solid settlings were obtained. Ethanol was added to the 
obtained settlings 70%, solid settlings were washed, and it dried under 
decompression after that. Thus, the sol id which consists of a DNA by which 
obtained U was biotinylated was dissolved in the water of 108microl, and 
DNA concentration prepared the solution of 0. 01 micro g/mu I. The length 
of generation DNA by PCR checked having applied DNA solution 8mul to 1. 
0% agarose gel. 
[0086] 

[Work example 6] 

the f i xed 1 0x ta i I i ng buffer so I ut i on (1 M sod i urn cacody I ate (pH 7. 6) . ) to 
the tai I i ng and f i Im of an ol i gonuc I eot i de probe 10microl was carr ied out 
for 250 mMTris-HCI (pH 7.6) and 2mM dithiothreitol, and 200pmol mixing of 
4microl and the probe was carried out for lOOmMdTTP, and 10microl addition 
of 10mMCoCI2 was carried out there, and it mixed to it. Furthermore 2microl 
addition of the terminal deoxy NUKUREOCH I J I IRU transferase (product made 
from T0Y0B0) of 25 units / mul was done there, and ful I capacity was set 
to lOOmicrol. After making this I i quid react at 37 ** for 2 hours, 100micro 
of 1/1 mixed liquor I of phenol and chloroform extracted twi ce. In remaining 
extraction liquid, 10microl was added for 3M sodium acetate solution, 
330microl was added for ethanol, stirring mixing was carried out, and it 
was neglected at -20 ** for 30 minutes. Then, the sol id sett I ings obtained 
by carrying out centr i fuga I ity were washed by ethanol 70%. The obtained 
solid settlings were dried under decompression. 

[0087] Thus, the obtained sol id was dissolved in water 50mul, the solution 
of inner 42microl was heated at 65 ** for 5 minutes, and it cooled in ice 
promptly. The 10xSSC solution (1.5M sodium chloride, 0. 19M sodium acid 
citrate, pH 7.0) of 1158microl was added and stirred in this solution. The 
blot of this solution was carried out to nylon membrane Dularon UV (made 
by Stratagene) every [ 100micro / I ] using Mi I I i pore MilliBlot-D. 
Furthermore, i t i s 1 0xSSC (sod i urn ch I or i de and sod i urn c i tr ate fluid washed, 
the SUT0RA linker was used, and the 120000-micro joule exposure of the 



ultraviolet rays was carried out.) about the well of M i I I i B I ot-D. 
[0088] The obtained film was washed for 15 minutes at 37 ** among 5xSSPE 
(0. 9M sod i urn ch I or i de, 50mM sod i urn d i hydrogenphosphate (pH 7.4)), 5mNI EDTA 
(pH 7.4) solution, and the solution that consists of SDS 0.5%. Then, it 
washed for 5 minutes in pure water. Thus, the obtained f i Im was air-dried 
under the room temperature. 
[0089] 

[Work example 7] 

0. 5mM b i ot i ny I at i on-21 -dUTP was not used i n the gene amp I i f i cat i on examp I e 
3 by PCR which does not use biotinylation-21-dUTP, but DNA which is operated 
I ike Example 3 and by which A was biotinylated was obtained except having 
set to 2. 5mM concentration of dTTP added further. 
[0090] 

[Work example 8] 

FPR1 and DRbetaAMPI were used for the primer, and hybridization Imicro of 
chromosomal DNA [ which were extracted from the healthy Japanese donor ] 
g was appl ied to PCR of 30 cycles, and was amp I if ied. [ of a DNA probe ] 
A I ka I i ne denaturat i on of the f ragmentat i on of 238 base pa i r s i nc I ud i ng the 
2nd and 3rd hypervar iable regions of the 2nd exon part of the amplified 
DRB gene was carried out, and 12 dots fixed to nylon membrane. 
[0091] A f i Im is cut off to 12 pieces, as a piece has one dot, First each 
piece with 12 sorts of ol i gonuc I eot i de probes (F1, F2, F4, F7, F8, F9, F11, 
F120, F13, F123, F142, F143, two ng(s) each/ml) which carried out 32P label 
6xSSC (sodium chloride, sodium acid citrate), 0. 5%SDS, It was made to 
hybridize at 37 ** among 5x DENHARUTO I iquid for 2 to 3 hours, and the f i Im 
was washed on condition of the fol lowing and appl ied to autoradiography. 
[0092] After this result is obtained, a film is processed at 37 ** for 15 
minutes among 0. 4MNaOH, then, 0. 1xSSG (15mM sodium chloride and 1.9mM 
sodium acid citrate.) Among pH 7.0 and the solution which consists of SDS 
0.01%, process at 37 ** for 15 more minutes, and an ol i gonuc I eot i de probe 
is removed, It was made to hybridize by 12 sorts of other different 
oligonucleotide probes (F3, F10, F22, F29, F42, F44, F45, F46, F121, F122, 
F1 58, F52c) , and the above-ment i oned method. 1 1 adds to the above-ment i oned 
oligonucleotide probe what cannot be thoroughly decided in the 
above-mentioned hybridization, and isF3. 0, F52, F141, F851, and F863 were 
used. 



[0093] The washing solution presentation after hybridization and the 
washing temperature are as follows. 

F1, F2, F7, F9, F29, F143, and F158:6xSSC (sodium chloride. ) Sodium acid 
citrate, 0. 1%SDS, 54 ** F4, F8. FT0. P22. F52. F52c, F121, F851, F8f3:6xSSC 
(sodium chloride, sodium acid citrate). 0. 1%S0S, 57**:F11, F13. F30, F42, 
F120, F122, F123, F141, and F142:6xSSC (sod i urn ch I or i de. ) Sodium acid 
citrate, 0. 1%SDS, 62**:F45, F46:3M tetramethy I ammonium chloride, 57**: 
Before washing a membranous fragment at the above-mentioned temperature, 
in a 1 1 the cases of F3 and F44:3M tetramethy I ammonium chloride and the 62 
** above-mentioned washing, it had a penetrant remover, it was in them, 
and washed for 5 minutes under the room temperature to them. A result is 
shown in drawing 2 . 
[0094] 

[Work example 9] 

The f i Im which fixed the hybridization probe which uses a probe fixed f i Im 
is put into the plastic bag for hybridization, 2 ml of liquid [ 2 ml of ] 
for hybridization (50mM trischloride (pH 8.0), 3M tetramethy I 
amnion i umch I or i de. 2mMEDTA (pH 8. 0) , 5x DtNMARUTO I iquid, 0. 1 %SDS, 
lOOmierog denaturation salmon sperm DNA) was added there, and it heated 
for 50 minutes at 42 **. Then, it amp I if ied and 100ng (lOOmicrol) addition 
of the DNA which carried out the sign by biotinylation-21-dUTP or 
biotinylation-14-dATP in para I lei further was carried out, and heating was 
continued for 3 hours, shaking at 42 **. 

[0095] Buffer solution was thrown away after hybridization, the film was 
taken out from the bag, and it washed twice the interval for 5 minutes under 
the room temperature in penetrant remover I (2xSSPE, 0. 1KSDS). next, a 
film — the penetrant remover II (50mM trischloride (pH 3.0) and 3M 
tetramethy I ammon i umch I or i de. ) Under 2mMEDTA, 5x DENHARUT0 liquid, and the 
room temperature in 0. 1%SDS, it washed for 5 minutes, washed for 20 minutes 
at 58 ** among the penetrant remover II further, and washed for 5 minutes 
succeed i ng I y under the room temperature i n a 2xSSC (sod i urn ch I or i de, sod i urn 
acid citrate) solution. 
[0090] 

[Work example 10] 

The f i Im which fixed the hybridization probe which uses a probe fixed f i Im 
is put into the plastic bag for hybridization. It is 2 ml of hybridization 



buffer solution (an ingredient and concentration as follows) there. 50mM 
trischloride (pH 8. 0) , 3M tetramethy I ammonium chloride, 2mMEDTA (pH 8. 0) , 
5x DENHARUTO (0. 1 % f i co 1 1 , a 0.21% polyvinyl pyrrol i done, 0. 1%BSA), 0. 
1%SDS, and 100 microg [/ml ] denaturation salmon sperm DNA2ml were added, 
and it heated for 50 minutes at 42 **. Then, 100ng OOOmicrol) addition 
of the DNA amp I if ied there is carried out, and hybridization of the 3-hour 
heating was continued and carried out, shaking at 42 **. 
[0097] Throw away hybridization liquid after hybridization and a film is 
taken out from a bag, It washed twice the interval for 5 minutes under the 
penetrant remover I (2xSSPE (0. 36M sodium chloride, 20mM next door acid 
water matter sodium, (pH 7.4)), EDTA (pH 7.4)) and the room temperature 
in 0. 1%SDS. next, a film — the penetrant remover II (50mM trischloride 
(pH 8. 0) and 3M tetramethy I ammon i umch I or ide. ) Under 2mMEDTA, 5x Denhardt' s 
solution, and the room temperature in 0. 1%SDS, it washes for 5 minutes, 
washes for 20 minutes at 58 ** among the penetrant remover I I further, and 
is 2xSSC (it washed for 5 minutes under sodium chloride and the room 
temperature in sodium citrate fluid.) succeed i ng I y. 
[0098] 

[Work example 1 1] 

the film after detection (PhotoGeneTM Nucleic Acid Detection System by BRL 
is used) hybridization, and washing — TBS-Tween20 OOOmM trischloride.) 
It washed for 1 minute under the room temperature in 150mMNaCI and 0. 05% 
Tween20. Then, it processed for 50 minutes under the room temperature in 
the blocking solution (3%BSA, TBS-Tween20) of 0.75 ml per cm2 film. 
[0099] The f i Im was processed for 10 minutes under the room temperature in 
the I i qu i d wh i ch d i I uted the so I ut i on of streptoav i d i n a I ka I i ne phosphatase 
combination 3000 times using TBS~Tween20. Then, it washed twice [ every 
/ a 1 ml / per cm2 film/ bottom of room temperature in TBS~Tween20 solution 
for / 15 minutes ]. Furthermore, it washed among the 10 time diluent of 
the last buffer solution, and under the room temperature for 1 hour. After 
placing the f i Im on the Watt Mann 3MM f i Iter paper and removing superfluous 
buffer solution, the fi Im was placed into the development electrode holder. 
The detecting reagent was dropped at the f i Im in an electrode holder, and 
the f i Im was covered with the electrode holder. Made it react then for 2 
hours, inserted an X-ray fi Im or Hyper Fi Im (Amersham), i t was made to expose 
for 15 minutes, negatives were developed, and the result shown in Drawings 



3 and 4 was obtained. 

[01 00] The mold of DR determined by the moid and probe of OR made clear on 
a mold division result serology target was compared, and it was shown in 
drawing 2 t hru/or drawi ng 4 , and Table 4 and 5. When the f i Im which fixed 
sample DNA was made to hybridize a probe from this result, the result which 
shows the mold and subtype of OR which were serologically determined as 
the f i Im which fixed the probe in the case of which [ at the time of carrying 
out by BURIDAIZU of the sample DNA ] was obtained. In the case of the mold 
which cannot be determined serologically, the mold has been determined. 
[0101] 

[Layout Table] 

array number: — length [ of 1 (1) arrangement ]: — mold [ of 18 (2) 
arrangement ]: — number [ of nucleic acid (3) chains ]: — single strand 
(4) topology: — kind [of straight-chain-shape (5) arrangement ]: — the 
genomic DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature 
[ of stock name: (7) arrangement ] : — in the text, it is indicated as 0A3. 
X expresses T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) The arrangement AGXAGXXGXC CACCCGGC. 18 array number: — length [ of 
2 (1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F10. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement XGGAAAGACG CGXCCAXAA. 19 array number: — three length [ of 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ]: — in the text, it is indicated as 0A1416. X expresses T, 
when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CAGGAGGAGA ACGXGCGCX. 19 array number: — length [ of 4 
(1) arrangement ] : mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 



arrangement ] : — in the text, it is indicated as 0F30. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GACXXCCXGG AAGACGAGC. 19 array number: — length [ of 5 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F44. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) The arrangement CGCGGCCCGC XXCXGGXC. 18 array number: — length [ of 

6 (1) arrangement]: — mold [of 18 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F45. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) The arrangement CCXCGGCCCG CCXCXGCX. 18 array number: — length [ of 

7 (1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ]: — in the text, it is indicated as 0F863. X expresses T, 
when nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) The arrangement GCXCXCCACA GCCCCGXA. 18 array number: — length [ of 

8 (1) arrangement]: — mold [of 18 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ]: — in the text, it is indicated as 0F851. X expresses T, 
when nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) The arrangement GCGGCCXGAX GCCGAGXA. 18 array number: — length [ of 

9 (1) arrangement]: — mold [of 18 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as A3. 



(8) The arrangement GCCGGGTGGA CAACTACT. 18 array number: — length [ of 
10 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the synthetic ol igonucleotide 
DNA (6) origin (a) I i v i ng thi ng name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F10. 
(8) Arrangement TTATGGACGC GTCTTTCCA. 19 array number: — length [ of 11 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as A1416. 
(8) Arrangement AGCGCACGTT CTCCTCCTG. 19 array number: — length [ of 12 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F30. 
(8) Arrangement GCTCGTCTTC CAGGAAGTC. 19 array number: — length [ of 13 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F44. 
(8) The arrangement GAGCAGAAGC GGGCCGCG. 18 array number: — length [ of 

14 (1) arrangement ]: — mold [ of 18 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F45. 

(8) The arrangement AGCAGAGGCG GGCCGAGG. 18 array number: — length [ of 

15 (1) arrangement ]: — mold [ of 18 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F863. 



(8) The arrangement TACGGGGCTG TGGAGAGC. 18 array number: — length [ of 

16 (1) arrangement ]: — mold [ of 18 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the synthet i c o I i gonuc I eot i de 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F851. 

(8) The arrangement TACTCGGCAT CAGGCCGG. 18 array number: — length [ of 

17 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F1. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement GCXGGAAAGA XGCAXCXAX. 19 array number: — length [ of 18 
(1) arrangement]: — mold [ of 19 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
I i v i ng th i ng name : — Homo sap i ens (b) feature [ of stock name : (7) 
arrangement ] : — in the text, it is indicated as 0F2. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement CXCXGXGCAG GAACCGCAC. 19 array number: — length [ of 19 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F3. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement GXCXGCAGXA GXXGXCCAC. 19 array number: — length [ of 20 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F4. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CCXCXXGGXG AXAGAAGXA. 19 array number: — length [ of 21 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 



acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ]: — in the text, it is indicated as 0F7. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement CCXGGAAAGA CXCXXCXAX. 19 array number: — length [ of 22 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F8. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) The arrangement GGCCCXGGXG GACACCXA. 18 array number: — length [ of 
23 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F9. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GGXGCGGXAX CXGCACAGA. 19 array number: — length [ of 24 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F11. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement CCAGXACXCC XCAXCAGGG. 19 array number: — length [ of 25 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F13. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CGCXCGXCXX CCAGGAXGX. 19 array number: — length [ of 26 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 



straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ] : — in the text, it is indicated as 0F52. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement XGGAGAAXXA CXGCAGACA. 19 array number: — length [ of 27 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F52c. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GAAGXAXCXC XCCAGGAAG. 19 array number: — length [ of 28 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ] : — in the text, it is indicated as 0F53. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CXGAXCAGGX XCCACACXC. 19 array number: — length [ of 29 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 20. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement AAGCGCAGGA GCXCCXCCX. 19 array number: — length [ of 30 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 21. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GCCXGXCXXC CAGGAXGXC. 19 array number: — length [ of 31 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 



DNA (6) origin (a) I iving thing name: — feature [ of Homo sap i ens (b) stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 22. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CGCCXGXCXX CCA6GAAGX. 19 array number: — length [ of 32 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 23. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GCCXGXCXXC CAGGAGGXC. 19 array number: — length [ of 33 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 42. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CGGCCXGAXG CXGAGXACX. 19 array number: — length [ of 34 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement]: — in the text, it is indicated as 0F1 43. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement GXXCCAGXGC XCCGCAGCA. 19 array number: — length [ of 35 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ] : — in the text, it is indicated as 0F22. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement CAACAGGAGG ACXXGCGCX. 19 array number: — length [ of 36 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 



name: (7) arrangement ] : — in the text, it is indicated as 0F29. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement XGCACAGAGG CAXCXAXAA. 19 array number: — length [ of 37 
(1) arrangement ] : — mold [ of 20 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ] : — in the text, it is indicated as 0F42. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) Arrangement ACGGACXCCX CXXGGXGAXA. 20 array number : — length [ of 38 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ] : — in the text, it is indicated as 0F46. X expresses 
T, when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) The arrangement ACCGCGGCCC GCCXCXGC. 18 array number: — length [ of 
39 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ] : — in the text, it is indicated as 0F141. X expresses T, when 
nucleic acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement CAGGAGGAGX XCGXGCGCX. 19 array number: — length [ of 40 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement]: — the genomic DNA (6) origin (a) 
living thing name: — Homo sapiens (b) feature [ of stock name: (7) 
arrangement ]: — in the text, it is indicated as 0F158. X expresses T, 
when nucleic acid is RNA and U and nucleic acid are DNAs. 
(8) The arrangement AGXACXCGGC GCXAGGCC. 18 array number: — length [ of 
41 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F1. 



(8) Arrangement ATAGATGCAT CTTTCCA6C. 19 array number: — length [ of 42 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I i vi ng thi ng name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F2. 
(8) Arrangement GTGCGGTTCC TGCACAGAG. 19 array number: — length [ of 43 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F3. 
(8) Arrangement GTGGACAACT ACTGCAGAC. 19 array number: — length [ of 44 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F4. 
(8) Arrangement TACTTCTATC ACCAAGAGG. 19 array number: — length [ of 45 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F7. 
(8) Arrangement ATAGAAGAGT CTTTCCAGG. 19 array number: — length [ of 46 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F8. 
(8) The arrangement TAGGTGTGCA CGAGGGCC. 18 array number: — length [ of 
47 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F9. 



(8) Arrangement TCTGTGCAGA TAGCGCACC. 19 array number: — length [ of 48 
(1) arrangement]: — mold [of 19 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F11. 
(8) Arrangement GGCTGATGAG GAGTACTGG. 19 array number: — length [ of 49 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F13. 
(8) Arrangement ACATCCTGGA AGACGAGCG. 19 array number: — length [ of 50 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F52. 
(8) Arrangement TGTCTGCAGT AATTGTCCA. 19 array number: — length [ of 51 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F52c. 
(8) Arrangement GTTCCTGGAG AGATACTTC. 19 array number: — length [ of 52 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F53. 
(8) Arrangement GAGTGTGGAA CCTGATCAG. 19 array number: — length [ of 53 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F120. 



(8) Arrangement AGGAGGAGCT CCTGCGCTT. 19 array number: — length [ of 54 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F121. 
(8) Arrangement GACATCCTGG AAGACAGGC. 19 array number: — length [ of 55 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F122. 
(8) Arrangement ACTTCCTGGA AGACAGGCG. 19 array number: — length [ of 56 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F123. 
(8) Arrangement GACCTCCTGG AAGACAGGC. 19 array number: — length [ of 57 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F142. 
(8) Arrangement AGTACTCAGC ATCAGGCCG. 19 array number: — length [ of 58 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F143. 
(8) Arrangement TGCTGCGGAG CACTGGAAC. 19 array number: — length [ of 59 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F22. 



(8) Arrangement AGCGCAAGTC CTCCTGTTG. 19 array number: — length [ of 60 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) or igin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F29. 
(8) Arrangement TTATAGATGC CTCTGTGCA. 19 array number: — length [ of 61 
(1) arrangement ] : — mold [ of 20 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I i v i ng thi ng name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F42. 
(8) Arrangement TATCACCAAG AGGAGTCCGT. 20 array number: — length [ of 62 
(1) arrangement]: — mold [ of 18 (2) arrangement]: — number [of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I i v i ng thi ng name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F46. 
(8) The arrangement GCAGAGGCGG GCCGCGGT. 18 array number: — length [ of 
63 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F141. 
(8) Arrangement AGCGCACGAA CTCCTCGTG. 19 array number: — length [ of 64 
(1) arrangement ] : — mold [ of 18 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement ] : — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as F158. 
(8) The arrangement GGCCTAGCGC CGAGTACT. 18 array number: — length [ of 
65 (1) arrangement ]: — mold [ of 25 (2) arrangement ]: — number [ of 
nucleic acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as FPR1. 



[0102] T (C) means the mixture of T and C during arrangement. 
(8) arrangement AGT6TCATTT CTTGAAT (C) GGG ACGCA 25 array number: — length 
[ of 66 (1) arrangement ]: — mold [ of 20 (2) arrangement ]: — number 
[ of nucleic acid (3) chains ] : — single strand (4) topology: — kind [of 
straight-chain-shape (5) arrangement 3: — the synthetic oligonucleotide 
DNA (6) origin (a). L i v i ng-th i ng name : Homo sapiens (b) The feature of stock 
name: (7) arrangement: In the text, it is indicated as DRbetaAMPI . 
(8) Arrangement C6CTGGACTG TCAA6GTGTC. 20 array number: — length [ of 67 
(1) arrangement ] : — mold [ of 27 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — the synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — Homo sapiens (b) feature [ of stock 
name: (7) arrangement ]: — in the text, it is indicated as GH46. 
(8) Arrangement CGGGATCCTT CGTGTCCCGA. CAGCACG. 27 array number: — length 
[ of 68 (1) arrangement ]: — mold [ of 19 (2) arrangement ]: — number 
[ of nucleic acid (3) chains ] : — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement]: — genomic DNA (6) origin (a) living 
thing name: — feature [ of Homo sapiens (b) stock name: (7) arrangement ] : 
— in the text, it is indicated as O.K. 1406. X expresses T, when nucleic 
acid is RNA and U and nucleic acid are DNAs. 

(8) Arrangement AACCAGGAGG AGAACGXGC. 19 array number: — length [ of 69 
(1) arrangement ] : — mold [ of 19 (2) arrangement ] : — number [ of nucleic 
acid (3) chains ]: — single strand (4) topology: — kind [ of 
straight-chain-shape (5) arrangement ]: — synthetic oligonucleotide 
DNA (6) origin (a) I iving thing name: — feature [ of Homo sapiens (b) stock 
name: (7) arrangement ]: — in the text, it is indicated as K14G6. 
(8) Arrangement : 6CACGTTCTC CTCCTG8TT 19 



[Translation done. ] 



